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SYMPOSIUM ON HANDICAPS AND THEIR PREVENTION 


FOREWORD 


CARL C. FISCHER, M.D. 


Consulting Editor 


@riginal plans for this volume called for the simultaneous publication 
of two symposia, one on the Handicapped Child and the other on Pre- 
ventive Pediatrics. 

It soon became evident to the Consulting Editor that these two sub- 
jects are inseparable, for no adequate coverage of the problems of the 
care of the handicapped child would be complete without ample dis- 
cussion of preventive pediatrics, just as no phase of preventive pediatrics 
can be completely divorced from the handicaps which would result if it 
were not successfully applied. 

For this reason it was decided to present this symposium in four 
sections. 

The first of these sections deals with the prevention of handicaps in 
children, which may be further subdivided into (a) perinatal factors, 
(b) prevention of infection through immunizations, (c) accident pre- 
vention, and (d) the role of the well-child conference. 

The second phase of the problem is the care of the child with handi- 
caps, subdivided into (a) sensory defects—(1) visual, (2) auditory, 
(3) speech and reading problems; (b) muscular defects—cerebral palsy 
and the like; (¢) dental handicaps; (d) emotional and social handicaps. 

The third section is on the education and training of children with 
handicaps, and the final section deals with the community and the 
handicapped child. 

Reliable sources inform us that one out of every 10 children in the 
United States has one or another handicap which interferes with his 
normal emotional, intellectual or physical growth and development. 
These same sources suggest that one third of these children have a single 
handicap only, that.a second third has two handicaps and the remain- 
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ing third multiple handicaps to combat. These figures give us some 
concept of the enormity of the problem confronting everyone working 
in the field of child care. 

During the past quarter century increasing numbers of people have 
begun to be aware of the problem, and sporadic steps have been taken 
here and there to aid these children. 

Naturally enough, in most instances this has taken the form of an 
organization of a group of people interested in one particular type of 
physical defect, so that as time goes on the multiplicity of agencies and 
groups, each interested in one small phase of the over-all problem, has 
increased to a proportion which would seem to threaten the over-all 
needs of handicapped children. 

For this reason the emphasis in this symposium will be upon the 
child with a handicap and not the handicap itself, realizing that the 
handicapped child is a total personality, a whole child, whose handicap 
does not change this central fact. 

Similarly, it is obvious that a child with any type of handicap must 
of necessity have emotional, social and educational problems, even 
though they may at times seem to be somewhat peculiar to the type 
of handicap. Recalling, also, the frequency of multiplicity of handicaps, 
it is equally obvious that a broad approach is essential. For this reason 
the outline indicated earlier is followed. 

It is hoped that through the reading of such a symposium many more 
physicians interested in pediatrics throughout the United States will be 
stimulated to take a greater interest and to play a larger and more im- 
portant role in the solution of this problem. 

At the same time it is hoped that the workers in many ancillary fields 
which are important to the total care of the handicapped child will be 
brought into a coordinated program under the guidance of the pedia- 
trician and family physician. 

Finally, this symposium is dedicated to the millions of children whose 
future health and happiness depend upon the development of a coordi- 
nated and effective approach to their problem. 











PERINATAL FACTORS IN THE 
PREVENTION OF HANDICAPS 


ROBERT E. COOKE, M.D. 


GERARD B. ODELL, M.D. 


With the increasing control of acute disease, greater awareness of the 
chronic problems of infancy and childhood has resulted. The need for 
preventing chronic handicapping conditions because of their irreversi- 
bility has led to a more modern conception of preventive pediatrics: 
namely, the concern with the genesis of chronic disabilities of the child. 
Most of these disabilities result from disturbances in fetal or neonatal 
life, so that a significant part of any section of preventive pediatrics be- 
longs in a department of obstetrics as well as in a department of pedi- 
atrics. The increase of medical knowledge which requires continued 
specialization has made it difficult for the pediatrician or obstetrician 
to be completely informed of the necessary preventive aspects of handi- 
capping conditions arising in the prenatal and postnatal periods. There- 
fore, if optimal rather than minimal care is to be provided, a team 
approach is required throughout pregnancy. Such an approach requires 
introduction of the pediatrician to the family early in the pregnancy. 
Pediatricians, therefore, are obligated to learn more of the natural his- 
tory of pregnancy and labor. One should not conclude that the general 
practitioner is better qualified than a combination of specialists, be- 
cause only by having available an expert in each field can the compli- 
cations of intrauterine and extrauterine life be anticipated and pre- 
vented. Furthermore, the argument that most patients do well regardless 
of care is no longer tenable. All pregnancies must be handled in this 
manner, since abnormal conditions may occur in any pregnancy and 
will not be detected unless specifically searched for. 

The magnitude of the problem of chronic handicapping disorders is 
illustrated in part by the study of Miller at the University of Kansas 
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Medical Center.?* Out of 4094 consecutive newborns and stillbirths 
weighing more than 1000 gm., 2.2 per cent had either congenital mal- 
formations or disease states caused by maternal syphilis, diabetes or iso- 
immunization. Congenitally determined diseases and defects occurred 
in 7 per cent of premature infants and 1.6 per cent of full-term infants. 
To this number there must also be added disorders of physical, intellec- 
tual or emotional growth and development, which are the result of fetal 
or neonatal disease, but do not become manifest until childhood. 


SCOPE OF THE PROBLEM 


Reference to genetic disorders will be made only in regard to those 
specific diseases for which definitive preventive therapy can be given in 
the prenatal or neonatal period. The scope of the problem to be dis- 
cussed can be gleaned from Table 1. Almost every system of the body 


TABLE 1. Examples of Chronic Handicaps Preventable or Modifiable in “Perinatal” 





Period 
Central nervous system.............. Mental retardation, cerebral palsy, epilepsy, 
behavior disorders, speech defects 
Special senses . Blindness, deafness 
Musculoskeletal .Clubfoot, brachial plexus palsies 
Pulmonary . Cystic fibrosis of pancreas, asthma 
Cardiovascular .Congenital heart disease, myocarditis 
Gastrointestinal a . Cirrhosis 
Genitourinary .Obstructive uropathy 
Endocrine . Adrenal hyperplasia 


may be altered by environmental influences acting in the fetal or neo- 
natal period. Many of the conditions or symptoms, such as mental re- 
tardation, cerebral palsy, epilepsy, behavior disorders, blindness and 
deafness, have multiple etiologies. They are included in the table be- 
cause many of the cases in each category can now be prevented or 
modified by applying the results of recent clinical and experimental 
research to the conduct of every pregnancy, labor and neonatal period. 

Infantile cirrhosis may be cited as a specific example. Studies have 
established that the virus producing homologous serum jaundice may 
be introduced by means of improperly sterilized blood-letting equip- 
ment. Likewise, this virus may be transmitted transplacentally and pro- 
duce neonatal hepatitis,** which may lead to infantile cirrhosis and 
chronic hepatic insufficiency. Only by taking specific precautionary 
measures (such as avoiding the reusing of all needles, lancets, and the 
like) can the practicing physician, particularly the obstetrician, avoid 
this rare but preventable handicap. 

Many of the other chronic handicapping conditions listed in Table 1 
are not completely preventable. Cystic fibrosis of the pancreas is a 
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genetic disease. By the early recognition of this disorder, however, 
therapy may be given which can modify the progress of the disease, 
minimize morbidity and extend longevity. In such a case early diag- 
nosis depends upon obtaining an adequate family history with a pedi- 
atric orientation. 

Nowhere is this principle better exemplified than in the modification 
of the allergic diathesis. Glaser and Johnstone’ have shown that in 
families with a strong history of allergy the onset of major allergic 
manifestations in an infant or child may be delayed or prevented by 
the avoidance of food excesses during pregnancy and by the use of a 
hypoallergenic feeding mixture from birth through the early months of 
life. The evidence of major allergy was 15 per cent in the experimental 
group receiving hypoallergenic feedings, 64 per cent in sibling controls 
and 52 per cent in nonrelated subjects. What factors are primarily re- 
sponsible for the results obtained in their study is still not firmly 
established. 

Other chronic handicaps, such as clubfoot, obstructive uropathy, 
adrenal hyperplasia, which are listed in Table 1, are in no way readily 
preventable. The course of the disorder can be radically altered, how- 
ever, by early diagnosis and therapy. For example, the early recognition 
of the adrenogenital syndrome in the female and the adequate treat- 
ment of this conditiom with steroid will prevent subsequent psycho- 
logic trauma and dwarfing.** The recognition of these disorders depends 
upon the physician’s maintenance of a high index of suspicion, which 
at times may be blunted by many hours spent in the routine care of 
well children. The necessary intellectual curiosity can be maintained 
only by continued self-education through reading as well as by active 
participation in medical societies’, hospitals’ or universities’ pediatric 
teaching exercises. 


PERINATAL FACTORS RESPONSIBLE FOR HANDICAPPING CONDITIONS 


From the preceding paragraphs the reader can see that the usual 
definition of “perinatal” has been expanded to include the whole of 
pregnancy and the neonatal period. This definition would thus include 
the prevention of defects, not of genetic origin, which may result from 
disease occurring both early and late in fetal life. For convenience, the 
perinatal period is divided into a prenatal period, a paranatal period 
covering labor, and a neonatal period covering the first month of extra- 
uterine life (Table 2). 


TABLE 2. Authors’ Concept of Scope of “Perinatal’’ Period 





Prenatal (predelivery).............. Conception to onset of labor 
Paranatal (delivery)..............Onset of labor to live birth 
Neonatal (postdelivery).............. Live birth to one month 
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Table 3 lists many of the factors responsible for injury to the fetus 
or neonate which may be prevented or modified. This is in no way 
a complete analysis, but is limited to the more common practical 
problems. 


TABLE 3. Examples of Possibly Preventable or Modifiable ‘Perinatal’ Factors Associ- 
ated with the Chronic Handicaps of Infancy and Childhood 

















” PRENATAL 
Infection... .. Rubella, cytomegalic inclusion body disease, toxoplasmosis, 
syphilis, pneumonia, hepatitis virus 
Chemical..... Anoxia, deficiency states, pyridoxine excess, vitamin D excess 
Endocrine. .... Maternal thyroid disease, maternal diabetes 
Placental..... Toxemia, abruptio placentae, marginal sinus rupture, placenta 
previa, hydramnios, trauma, premature rupture of membranes 
Radiation..... X-ray, radium therapy, atomic 
Immunologic. ....Fetal-maternal blood group or other incompatibility, specific 
food excesses 
PARANATAL 
Infection... .. Gonorrhea, herpes, pulmonary aspiration 
Chemical.... .. Anoxia, barbiturates, narcotics, anesthetics 
Cardiovascular... .. Maternal hypotension, fetal hemorrhage 
Mechanical..... Cephalopelvic disproportion, precipitate delivery, cesarean sec- 
tion, uterine spasm, breech, Pitocin induction 
Prematurity 
Postmaturity 
NEONATAL 
Infection... .. Coxsackie B, Staphylococcus aureus, pyocyaneus 
Chemical... ..Anoxia, hyper-indirect-bilirubinemia, vitamin K excess, naph- 
thalene, lactose or galactose (galactosemia), phenylalanine 
(phenylpyruvic oligophrenia), hyperosmolarity, oxygen poison- 
ing, parenteral Gantrisin 
Immunologic. ... . Blood group incompatibility, milk proteins or other antigens 
Endocrine..... Cretinism 
Physical..... Hyperthermia 
Iatrogenic. .... Delayed recognition of orthopedic defects, subdural hematoma, 
cystic fibrosis, etc. + some of above. 
Infections 


In each phase of the “perinatal” period the action of pathogenic 
microorganisms may lead to injury of various organs with serious se- 
quelae. In fetal life such diseases as rubella, cytomegalic inclusion body 
disease, toxoplasmosis, syphilis, herpes and others can lead to irreversi- 
ble damage, particularly to the central nervous system. Even postnatally, 
sepsis, meningitis and staphylococcal pneumonia can produce irreversi- 
ble changes leading to chronic invalidism. It is possible at present that 
some of these conditions may be eliminated completely as factors in 
the production of chronic disabilities in childhood. For example, all 
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parents should be encouraged to expose their daughters to German 
measles before the child-bearing period. This procedure alone would 
prevent the devastating effects on the fetus of rubella in early preg- 
nancy. Although it has been demonstrated that serologic testing for 
syphilis premaritally and prenatally can almost completely abolish con- 
genital syphilis, there are still several states that do not require such 
examinations. In the last few months we have observed at the Harriet 
Lane Home two cases of congenital syphilis, both with severe residuals 
that could have been prevented completely if serologic tests for syphilis 
had been performed during the pregnancy and adequate therapy given. 
Severe myocarditis and myocardial insufficiency in infants recently has 
been demonstrated to be caused by the Coxsackie group B virus.’* To 
prevent this postnatal complication every effort should be made to 
avoid exposure of newborn infants to personnel suffering from Cox- 
sackie-like infections. 


Radiation 


The production of microcephaly by radiation of the fetus in utero 
can be avoided if exposure is prevented until at least the fifth or sixth 
month of gestation.2® Experimental studies recently have shown that 
interference with brain development is due to the direct effects of 
radiation on the fetus, rather than to induced systemic changes in the 
mother.’ Therefore, if x-ray must be used early in pregnancy, adequate 
shielding of the fetus should be carried out. Routine pelvimetry, which 
is an essential in all primiparous women, should be deferred until the 
seventh month of gestation. 


Chemical Factors 


It would be impossible to list all the chemical agents that may harm 
the fetus or newborn. A few are selected. Anoxia at any period of de- 
velopment can lead to rapid death of neurons and other tissue. The 
particular sequelae depend upon the stage of fetal development, and 
the residuals may not be specific for anoxia, but for any comparable 
stress occurring at that stage of development.’® Paranatal and neonatal 
anoxia will be dealt with more fully in a later section. Although vitamin 
deficiency has been shown in experimental animals to be teratogenic, 
in human beings it is rarely the basis of congenital anomalies. By con- 
trast, excessive intake of vitamin Bg may lead to alterations in the fetus 
or newborn. Pyridoxine dependency has been described as a basis for 
convulsive disorders.45 Likewise, excessive intake of vitamin D during 
pregnancy or hypersensitivity to vitamin D may be responsible for in- 
fantile idiopathic hypercalcemia of the severe type.*? This disease has 
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been observed relatively frequently in England, where vitamin D intake 
is high. The affected child has a characteristic facial configuration and 
craniostenosis suggesting prenatal or neonatal origin. Permanent brain 
damage is almost always associated with this disorder. 


Endocrine Factors 


Recent studies in maternal fetal hormonal relationships have pro- 
vided the opportunity for prevention of certain defects that may result 
from thyroid dysfunction. In the presence of a positive family history 
of cretinism or of maternal thyroid disease, serial measurements of cir- 
culating hormone (BEI) of the mother should be obtained. Replace- 
ment therapy adequate to maintain the high blood level characteristic 
of pregnancy must be given in order to prevent prenatal or postnatal 
arrest of brain development.®: 8 In addition, the evaluation of the off- 
spring of such mothers by appropriate laboratory methods is essential 
for the early diagnosis and treatment of cretinism. Only in this way can 
central nervous system residuals be prevented. 

There is little doubt that maternal diabetes is associated with an in- 
creased incidence of obstetrical complications as well as extreme neo- 
natal morbidity and mortality. If the concept of “a continuum of re- 
productive casualty” as postulated by Lillienfeld and Pasamanick** is 
correct, then some chronic handicaps of childhood must result from 
maternal diabetes. This generally accepted concept indicates that in 
those conditions in which fetal mortality is high, a high incidence of 
neuropsychiatric disorders may be expected. Infant mortality is high 
even when there is excellent control of the diabetes, but the mortality 
rate rises as high as 25 to 50 per cent if the diabetes is poorly controlled 
near term and particularly if ketosis is present. Hospitalization of the 
diabetic mother with strict hour-by-hour regulation over the last few 
weeks of pregnancy may be necessary to improve prognosis and prevent 
fetal difficulties. The optimal management of every pregnant diabetic 
woman requires the closest cooperation of obstetrician, internist, pedi- 
atrician and patient. Likewise, the care of the offspring of the diabetic 
mother requires handling similar to that of the premature, even though 
the infant is extraordinarily large.?? 


Obstetrical Factors 


The number of obstetrical factors that lead to chronic injury to the 
fetus is large. Since this paper is weighted heavily toward pediatric 
aspects, obstetrical factors will be discussed only in a cursory fashion. 
The statistical studies of Lillienfeld, Pasamanick and Rogers?* as well 
as others have demonstrated a positive correlation between complica- 
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tions of pregnancy (toxemia, breech presentation, premature separation 
of placenta, placenta previa, prolapse of the cord, precipitate delivery) 
and neuropsychiatric disorders of childhood. In addition, such injuries 
as brachial plexus paralysis (Erb’s or Klumpke’s palsy) with or without 
phrenic nerve paralysis occur with greatly increased frequency in breech 
extractions.*® 

Although other mechanical factors, such as cephalopelvic dispropor- 
tion, may lead to cerebral trauma and hemorrhage, severe anoxia is a 
more likely cause of the brain injury which results, rather than mechan- 
ical trauma. Although it is difficult to be certain whether or not brain 
damage is the cause or the sequel of anoxia, there are indications that 
in some cases at least cerebral changes are produced by the anoxia alone. 
The experimental studies of Windle and Becker*’ prove that severe 
brain damage may occur as a result of anoxia during delivery. The oc- 
currence of anoxia is more likely just prior to or during delivery than in 
the postnatal period. The recent studies of Schaffer and Pearlman*! 
suggest that massive aspiration of amniotic contents secondary to anoxia 
just prior to delivery may be a significant yet frequently ignored cause 
of subsequent severe respiratory distress. Therefore there is great need 
for accurate recording of the fetal heart rate during labor to detect early 
fetal distress, and routine oxygen administration to the mother during 
the second stage of labor should be mandatory. By the administration 
of oxygen during this period, Prystowsky,®° in the Department of Ob- 
stetrics at Johns Hopkins, has demonstrated that the oxygen tension of 
the intervillous space rises significantly, as do the oxygen tension and 
saturation of fetal blood in the umbilical veins and arteries. These 
higher oxygen levels provide an increased margin of safety for the infant 
in case of sudden arrest of placental blood flow, kinking of the cord, 
aspiration, and so on. Delivery by cesarean section should be restricted 
to those cases in which there are definite obstetrical indications. Ma- 
ternal anoxia and hypotension should be avoided throughout the pro- 
cedure. The head should be delivered first to avoid massive aspiration. 


Postmaturity 


Although the exact mechanism responsible for the postmature state 
is unknown, there is ample evidence for increased mortality and mor- 
bidity of the postmature infant born to a primiparous mother.’ Late 
sequelae in these infants are also more frequent than normal. Relative 
anoxia from placental insufficiency has been suggested as the cause of 
these difficulties. Recent studies indicate that this may not be the entire 
basis for the fetal disturbances. Regardless of the cause of the difficulties, 
proper therapy consists in the interruption of pregnancy at 42 weeks if 








602 PERINATAL FACTORS IN THE PREVENTION OF HANDICAPS 


gestation can be timed accurately. The care of the postmature newborn 
should be modeled after the care of the premature. 


Prematurity 


This problem will be discussed in a subsequent section. 


PREVENTATIVE PROCEDURES 


Much of the foregoing discussion may be translated into a practical 
program, many aspects of which are in general use, whereas others are 
just being developed. Table 4 is a compendium of many specific pro- 
cedures designed to prevent chronic childhood handicaps. Many items 
in the table are self-explanatory and need not be elaborated upon. In 
general, most of the procedures require close liaison between obstettri- 
cian and pediatrician, so that the latter may anticipate possible difficul- 
ties from the past medical history of the mother and father and from 


TABLE 4. Examples of Specific Procedures to Prevent Chronic Handicaps 





PRECONCEPTION 


Rubella in childhood 
Poliomyelitis vaccine in childhood 
Detailed P.H. and F.H. 





PRENATAL 





Infection 
Diagnosis and therapy—maternal syphilis, gonorrhea 
Adequately sterilized equipment—avoid serum hepatitis 
Isolation from animal carriers—toxoplasmosis (? cats) 
Radiation 
Avoid diagnostic x-rays first trimester 
X-ray pelvimetry primipara last trimester 
X-ray—fetal distal femoral epiphysis before elective cesarean section or induction 
of labor 
Dietary 
Avoid specific food excesses 
Adequate, not excessive intake—vitamins, minerals, protein, calories 
Endocrine 
Strict regulation maternal diabetes. No ketosis 
Serial BEI with F.H. of cretinism or maternal thyroid dysfunction 
Adequate replacement therapy 
Immunologic 
Complete blood typing 
Serial anti-Rh titers—mother Rh negative, father Rh positive 
Avoid premature induction unless repeated history of term stillbirths 
Maternal Complications 
Adequate therapy for toxemia 
Delay premature labor 
Avoid breech presentation 
Interrupt postmaturity 
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TABLE 4. (Continued) 





PARANATAL 





Anesthesia 
Avoid excessive narcosis, analgesia, systemic anesthesia 
Avoid maternal hypotension 
Routine oxygen therapy to mother—second stage 
Obstetrical 
Careful observation of fetal heart rate 
Optimal conduct of premature labor 
Maintain fetal head below body until well suctioned 
Avoid unnecessary cesarean section 
Extract head first in cesarean section 
Avoid precipitate delivery 
Avoid excessive Pitocin induction 





NEONATAL 





Resuscitation 
Apgar scoring system as routine 
Endotracheal controlled positive pressure if score is low 
Adequate nasopharyngeal suction 
Gastric suction—cesarean section, maternal diabetes, postmature 
Laboratory 
Serial bilirubin—fetal-maternal blood group incompatibility, all prematures, con- 
genital hemolytic anemias, all early (first 48 hours) jaundice 
Hemoglobin or microhematocrit—placenta previa 
Blood culture—change in course, fever, jaundice 
BEI—positive F.H. of cretinism 
Serial urines—phenylpyruvic acid (FeCl3 test) if positive F.H. for phenylketonuria 
Serial urines—reducing substance (Benedict’s test) if positive F.H. for galactosemia 
Transfusion 
Fetal hemorrhage 
Exchange transfusion—early fetal-maternal blood group incompatibility or he- 
molytic anemia 
Exchange transfusion—large and slow—to prevent hyper-indirect-bilirubinemia regard- 
less of cause 
Poisoning 
Oxygen 
Vitamin K 
Parenteral Gantrisin 
Naphthalene 
Isolation 
Avoid Coxsackie, herpes, Staphylococcus aureus contact 
Feeding 
Adequate H20 in relation to solute 
Hypoallergenic mixtures—strong F.H. of allergy 
Lactose free diet—galactosemia 
Low phenylalanine diet—phenylpyruvic oligophrenia 
General 
Careful observation of respiratory rate 
Careful nursing observation for jaundice 
Prevention of bleeding diathesis 
Careful orthopedic evaluation 
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the family history. It is worth pointing out here that the presence of this 
team of physicians need not precipitate anxiety in the expectant parents 
if this approach is explained as a routine accepted procedure. 


Prematurity 


One of the main problems in the prevention of chronic handicaps 
in childhood is the prevention of prematurity. The recent study of 
Knoblock, Rider, Harper and Pasamanick*® clearly indicates that serious 
neurologic disorders and developmental retardation occur with signifi- 
cantly greater frequency in premature than in the comparably matched 
control series of full-term infants. Not all the reasons for this relation- 
ship are obvious. 

Associated with prematurity is an increased incidence of maternal 
complications, such as toxemia, implantation abnormalities and cesa- 
rean section which by themselves lead to increased infant morbidity 
and mortality. A significant number of premature births seem to be due 
to no more than the premature onset of labor. In such cases it is possible 
that hormones, such as uterine relaxing hormone of hog corpora lutea,”* 
may be effective. The use of other hormone preparations is still under- 
going clinical trial. The premature induction of labor or too early elec- 
tive cesarean section can be avoided usually by roentgenograms of the 
fetus just prior to induction in order to ascertain the presence of the 
distal femoral epiphysis. This center of ossification can be demonstrated 
in 90 per cent of all full-term infants. 

The delivery of the premature requires particular emphasis. The out- 
line of obstetrical procedures for prematures as given by Larsson?! points 
out that, if possible, no analgesia should be administered. The anes- 
thesia should be spinal, caudal or local, the last being preferable. Deliv- 
ery should be by means of outlet low forceps with an average episiotomy. 
Larrsson recommends that the cord not be clamped until the pulsa- 
tions have ceased for some time. This question is still debatable, how- 
ever. Infant respiratory passages should be cleared adequately by bulb 
syringe with the head maintained below the body. Although not empha- 
sized by Larrsson, it is essential, as indicated in the previous section, 
that oxygen be administered to the mother throughout the second stage 
of labor. 

In the care of the premature in the neonatal period, the prevention 
of future handicaps can be facilitated by gentle handling with avoid- 
ance of the marked head-down position in order to minimize cerebral 
hemorrhage, which is a frequent complication in these infants. Of 
greater significance has been the demonstration of the need for the 
control of oxygen therapy. Excellent studies'* have demonstrated be- 
yond doubt that retrolental fibroplasia may be prevented by the avoid- 














ROBERT E. COOKE, GERARD B. ODELL 605 


ance of high oxygen tensions. The restriction of the use of oxygen in 
the treatment of severe respiratory insufficiency and cyanosis was accom- 
panied by no increase in neonatal mortality and a remarkable preven- 
tion of blindness in these infants as compared with the controls. The 
routine use of oxygen therapy for prematures should be abolished. In 
those infants requiring oxygen therapy, concentrations greater than 40 
per cent should be avoided. Actually, this concentration doubles the 
partial pressure of oxygen in the alveoli and blood. A number of devices 
and procedures have been recommended for the control of oxygen con- 
centrations in premature incubators, and frequent sampling with a 
calibrated oxygen analyzer has been recommended. All these devices 
and procedures have certain unavoidable errors. The only fool-proof 
method is the administration of oxygen in mixtures with nitrogen which 
permit absolute control of the oxygen concentration. Such mixtures are 
available from commercial oxygen suppliers. Since the development of 
retrolental fibroplasia in the future will undoubtedly have medicolegal 
implications, hospitals should use mixtures of oxygen and nitrogen 
which can be analyzed by the hospital before use, or guarantees should 
be obtained from the commercial suppliers as to the exact composition 
of the oxygen-nitrogen mixtures. 

The other point in premature care which should be emphasized is 
the need for frequent close observation for the detection of jaundice and 
the routine serial determination of bilirubin concentration in capillary 
blood. This subject will be discussed in greater detail in a following 
section. 

Because of the immaturity of the kidney of the premature, feeding 
mixtures should contain ample water in relation to solutes to prevent 
the development of hyperosmolarity with its attendant cerebral mani- 
festations. Likewise, because of the limited capacity of the premature 
to sweat, the temperatures of incubators must be controlled carefully, 
thereby avoiding physical injury of the brain from hyperthermia. 


Resuscitation 


At the completion of labor, whether premature, term or postmature, 
there is need for an objective appraisal of the status of the newborn. 
The scoring system of Apgar! permits some degree of confidence in 
assessing the optimum time for institution of active resuscitative meas- 
ures. This system is based upon observation of several easily assessable 
parameters—breathing, heart rate, muscle tone, response to reflex stimu- 
lation, and skin color. The score should be ascertained one minute after 
delivery and at two minute intervals thereafter. If resuscitation is re- 
quired because of the deterioration of the Apgar score, it is the authors’ 
opinion that this can be done most effectively by intermittent positive 








606 PERINATAL FACTORS IN THE PREVENTION OF HANDICAPS 


pressure blasts of short duration through the endotracheal tube accord- 
ing to the technique described by Day" and with equipment similar 
to that designed by Cherniack and Boyd.® In this way the high pressure 
necessary for initial expansion may be given without severe danger of 
interstitial emphysema. It is our opinion that the dangers of endo- 
tracheal intubation in the newborn have been exaggerated. Unques- 
tionably, experience is required. If struggling and resistance are met, 
the patient does not require intubation or positive pressure insufflation. 
When respiration is instituted, gastric suction should be carried out in 
all infants delivered by cesarean section, postmature babies and babies 
born to diabetic mothers. Repeated suction in such cases may prevent 
aspiration pneumonitis. 


Hyperbilirubinemia 


There is increasing evidence that the concentration of indirect bili- 
rubin in body fluids in the first four days of life in full-term infants and 
in the first six days of life in prematures may be responsible for a large 
number of cases of cerebral injury in infants dying in the newborn 
period with pathological evidence of kernicterus. Even more important, 
however, may be the more subtle sequelae of hyperbilirubinemia which 
are not recognized for months or years, such as deafness, cerebral palsy, 
mild or severe mental retardation.'* Bordley and Hardy? pointed out 
that deafness and behavior disorders may be the only residua of severe 
jaundice. In another study"? the psychometric testing of children who 
were jaundiced in the neonatal period because of Rh incompatability 
indicated that the intelligence quotient is depressed significantly in 
comparison with older siblings who had not been jaundiced. Likewise, 
the high frequency of central nervous system complications in prema- 
tures referred to previously may be accounted for in part by hyper- 
bilirubinemia. 

The level of indirect bilirubin in body fluids is dependent upon its 
rate of formation, which is related to the rate of red blood cell destruc- 
tion, and upon the rate of excretion, which probably is related to the 
rate of conjugation of bilirubin with glucuronic acid by liver cells to 
form direct bilirubin.** Hyper-indirect-bilirubinemia, therefore, may re- 
sult from increased hemolysis as in fetal-maternal blood group incom- 
patibility, particularly that due to Rh incompatibility and other con- 
genital hemolytic anemias, or may be due to a decreased excretory rate 
as in congenital nonhemolytic jaundice with kernicterus described by 
Crigler and Najjar® or to a combination of hemolysis with decreased 
excretion as in ABO incompatibility. Recent work in our department 
by Zinkhim and Childs** indicates that red blood cells of certain 
Negroes as wc!’ as most newborns contain inadequate amounts of re- 
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duced glutathione. This sulfhydryl compound may be necessary for max- 
imum resistance against hemolysis.1® Excessive doses of vitamin K'® and 
other naphthalene-like derivatives may depress reduced glutathione 
levels, thereby promoting hemolysis. 

A reduced capacity for transport of indirect bilirubin across liver 
cells leads to hyperbilirubinemia and may cause kernicterus in the new- 
born in the absence of increased hemolysis. The recent studies of Brown 
and Zuelzer* indicate that severe jaundice may be present in full-term 
infants as well as prematures in the absence of a hemolytic process. To 
detect such cases the routine examination of all infants by nurses and 
physicians under adequate lighting must be carried out at least every 
12 hours during the first two days of life and at 24 hour intervals there- 
after. Only in this way will it be possible to reduce the incidence of 
central nervous system defects resulting from such elevated levels. In 
order to guide therapy adequately, it is essential that serial serum bili- 
rubin levels be determined in all such cases and routinely in all prema- 
ture infants by rapid and simple micromethods. In this way rapidly 
rising bilirubin levels, regardless of cause, may be detected and further 
rise may be prevented by exchange transfusions. Although the exact 
level of bilirubin which leads to brain damage is not known, levels 
above 18 mg. per 100 ml. must be considered potentially dangerous.” 
Levels as high as 30 mg. are occasionally tolerated. On the other hand, 
levels as low as 16 mg. per 100 ml. have been shown to produce brain 


injury. 
° 


Exchange Transfusions 


Exchange transfusions should be carried out as soon as possible after 
birth in all cases of iso-immunization due to the Rh factor when proper 
indications are present. These indications are dependent in part upon 
communication of the pediatrician with the obstetrician prior to deliv- 
ery and the obtaining of an adequate family history and history of pre- 
vious pregnancies. Indications for initial transfusion in an infant with 
a positive antiglobulin (Coombs’ test) are as follows: a cord hemoglobin 
less than 14.5 gm. per 100 ml., cord bilirubin greater than 4 mg. per 
100 ml., previous family history of kernicterus, clinical findings of dis- 
ease at birth, such as large liver and spleen, and prematurity. In those 
case histories in which there are repeated stillbirths at term in sensitized 
mothers, induction of labor at 38 weeks should be carried out with early 
exchange transfusions of the newborn. In all other cases of hyper-indi- 
rect-bilirubinemia and in the case of repeat exchange transfusions for 
Rh incompatibility, the rate of rise of bilirubin is of value as an indi- 
cator of the need for exchange transfusion. When the rate of rise is 
rapid (greater than 0.5 mg. per 100 ml. per hour) or when the level is 
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approaching 18 mg., large exchange transfusions—200 to 300 ml. per 
kilogram of body weight—are carried out over a period of two to three 
hours in order to remove large amounts of bilirubin from the body. 
Brown, Zuelzer and Robinson® have shown that large quantities of bili- 
rubin are present in extravascular fluids. The use of large volumes of 
blood exchanged slowly removes bilirubin more completely from these 
sites and prevents the rapid rebound of plasma bilirubin to high levels. 


SUMMARY 


Certain preventive measures in the prenatal, paranatal and neonatal 
periods have been outlined that may reduce the incidence of chronic 
handicaps in later infancy and childhood. Emphasis is placed on the 
optimal care that can be given only by a team approach in which pedi- 
atrician joins with obstetrician early in pregnancy to plan a course as 
free of hazards as possible and to implement communications so that 
prophylactic measures may be initiated as soon as necessary. 
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IMMUNIZATION PROCEDURES 


ROBERT M. MCALLISTER, M.D. 


The incidence of certain infectious diseases and resultant handicaps 
has been greatly reduced in the United States®® 1° (Table 5). This is 
in contradistinction to certain other areas of the world where infectious 
diseases are still a great medical concern.1** "8 The role of immunization 
procedures is no doubt the principal factor in bringing about this re- 
duced incidence of diphtheria, smallpox and tetanus** °° ®* in the 
United States, although other factors such as better living standards, 
improved nutrition and sanitation, antibacterial therapy, preventive 
medicine and variations in the microbiological world surrounding us 
are probably contributory’ ™ factors in bringing about a reduced inci- 
dence of typhoid and paratyphoid fevers, dysentery, rabies and anthrax. 

The new baby enters into the community with nonspecific and spe- 
cific defense mechanisms. A scholarly review of these immune mechan- 
isms available to human newborns as well as to various animal species 
was recently presented by Edsall.8® Nonspecific defenses include the 
intact epithelium, pH, and fatty coating of the skin and mucous mem- 
branes; the mucus and lysozyme of tears, saliva and gastric juices; 
the phagocytes, the reticuloendothelial system and the properdin 
system.®**, 102 

Specific immune mechanisms are the various types of antibodies, in- 
cluding the agglutinins, bacteriolysins and opsonins, which are active 
against whole bacteria. Antitoxins are active against the soluble bac- 
terial exotoxins, and the neutralizing antibodies are probably the main 
antibodies against viruses. 

Infants receive a number of antibodies in utero™* 1° and in this way, 
depending on the mother’s immunities, may receive a passive acquired 
immunity to measles, rubella, mumps, poliomyelitis, smallpox, chicken- 
pox, as well as antitoxic immunity to diphtheria and scarlet fever.2* 1°? 
This temporary congenital immunity persists for a variable period up 
to six months® 14° and in the human baby and rodents is not related 
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to breast feeding. On the other hand, newborns of ruminants receive 
a large proportion of passive acquired antibody in the colostrum.® 
Bacteria may be injected into the teat during nursing, and this act calls 
forth a rapid and large antibody production which is available for the 
next feeding.2? In human beings the time of transplacental antibody 
passage has been found to be late in gestation.§? 86° The chemical 
nature of these antibodies has been partially described as both pseudo- 
globulin and euglobulin in nature.*® 117 

Newborns receive little or no passive immunity to pertussis, tetanus, 
tuberculosis, pyogenic infections and gastrointestinal infections. As a 
result active immunization early in life is especially valuable for per- 
tussis, tetanus and tuberculosis. The ability of newborn and even pre- 
mature infants to produce antibodies in response to antigens adminis- 
tered early in life has been thoroughly studied.** *° Their response to 
diphtheria, pertussis and tetanus antigens was in general so good that 
immunization prior to three months is of practical value.*® 1 32 The 
presence of maternal antibody has been noted to delay the active anti- 
body response, especially to diphtheria and pertussis, but not to in- 
hibit it. 31, 32, 47, 48, 111 Recent studies also indicate that poliomyelitis 
vaccine administered to infants produces adequate antibody levels.'*: 76 

If an infant is naturally infected while possessing passively acquired 
immunity, a passive-active immunization process may occur. This is an 
important phenomenon in certain diseases by which a _ host-parasite 
equilibrium may be established.*: 27: 4* For instance, mouse-pox may be 
transmitted to newborn mice who have passive immunity, but a sub- 
clinical disease develops and permanent active immunity follows. On 
the other hand, if older adult mice from an uninfected colony are 
placed in the same infected colony, many will die of mouse-pox. 

In human beings passive-active immunization probably occurs in 
poliomyelitis, especially in populations with poor sanitation, % 1°? 
and has been demonstrated to occur experimentally by infecting human 
newborn babies with measles®*! and poliomyelitis viruses.*! ®® A sug- 
gestive study in mumps has also been reported.!® 

At present a number of active and passive immunization procedures 
have been developed which*have aided mankind in attaining a more 
satisfactory equilibrium with the agents of certain infectious diseases. 
The purpose of the active immunizing agents is to provide circulating 
antibodies to the host and to establish a sensitized antibody-producing 
mechanism which is capable of rapid response to the re-entry of the 
living microorganism. The following is a review of the currently recom- 
mended procedures. 


ACTIVE IMMUNIZATION PROCEDURES 
Time of Administration 

Studies noted above indicate that the separate or combined anti- 
gens of diphtheria, tetanus and pertussis may be given early in neo- 
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natal life with adequate antigenic responses and no adverse reac- 
tions.*: 20, 28, 30, 31, 32, 85, 92,112 Poliomyelitis vaccine also may be given 
safely and effectively to newborns.’ 2° The recommended time for 
commencing the combined diphtheria, pertussis and tetanus antigens 
for normal infants is one to two months of age,®* although many physi- 


TABLE 6. Active Immunization Schedule for Infants 














AGE PREPARATION DOSE 
1-2 months 
2-3 months > Triple antigen 0.5 oc.* 
3—4 months 
5-6 months ee ee ; 
it enaiitiee } Poliomyelitis vaccine f 1.0 ce. 
9-10 months Smallpox vaccination Multiple pressure technique over left 
deltoid or triceps 
16 months _ Poliomyelitis vaccine 1.0 cc. 
Recall or Booster Schedule 
18 months ‘Triple antigen 0.5 cc. 
4 years Triple antigen 0.25-0.5 cc. f 
5 years Smallpox vaccination 
8 years Diphtheria-tetanus 
toxoid§ (standard) 0.1 cc. 
12 years 
andevery Diphtheria-tetanus (adult) || { 0.5 cc. 
4 years 
* Diphtheria toxoid approximately 20 Lf./cc.; pertussis, 12 N.I.H. units per 1.5 cc.; 
tetanus toxoid approximately 20 Lf./cc. (Lf. = limit of flocculation or flocculation 
unit.) 


¢t May be given concurrently with triple antigen (see text). Need and schedule for 
booster injections cannot be stated at this time. 

t Triple antigen not recommended after 5 years of age. Separate pertussis booster 
may be given at 6-7 years of age. 

§ Standard diphtheria-tetanus toxoid not recommended over 10 years of age without 
preliminary Schick test and toxoid sensitivity test. It contains diphtheria toxoid, ap- 
proximately 30 Lf./cc., and tetanus toxoid, 20 Lf./ce. 

|| Adult type diphtheria-tetanus toxoid contains 1—2 Lf. of diphtheria toxoid per dose 
and 5-15 Lf. of tetanus toxoid and may be used without preliminary Schick test and 


toxoid sensitivity test. 

{| Some authorities have advocated Schick test at age 1 year, 6 years and 10 years and 
after 10 years of age at the time of tetanus boosters or of diphtheria outbreaks. Although 
this is accepted practice, it is better to give routine boosters because diphtheria may 
occur in Schick-negative persons. 


cians prefer two to three months of age.'®: 7! 1°? Infants respond well 
at younger ages, and an outbreak of pertussis, diphtheria or poliomye- 
litis might be an indication to immunize rapidly against these diseases, 
beginning weekly injections at one week of age, using the separate fluid 
antigen to obtain a quicker response. A smallpox outbreak would also 
be an indication for immediate vaccination of all newborns. 
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The combined antigens of diphtheria, pertussis and tetanus are now 
recommended for primary immunization of infants and young chil- 
dren.1® 71, 8. 88 ‘The general consensus in favor of the combined anti- 
gens has been due to their superior immunizing power*® and simplicity, 
which improve the chances of completing primary immunization and 
decrease the emotional stress from a larger number of injections. The 
combined depot preparations of alum- or aluminum phosphate-precipi- 
tated or aluminum hydroxide-adsorbed diphtheria and tetanus toxoids 
with H. pertussis vaccine are widely used in the United States, although 
in Canada and certain areas in the United States the combined fluid 
preparations without adjuvant are preferred. 

The depot preparations are said to produce more prolonged antitoxic 
immunity and better protection against pertussis in infants. The new 
purified depot products are less likely to cause systemic reactions than 
the fluid products. On the other hand, the combined fluid preparations 
give more rapid protection and are less likely to cause draining sinuses 
or alum cysts. 


Techniques 


Needles and syringes should be sterilized by either autoclaving, dry 
heat at 170° C. for two hours or by boiling 15 minutes. The skin site 
should be clean and swabbed with 2 per cent tincture of iodine or 
70 per cent alcohol or a similar suitable antiseptic. 

‘The use of separate needles for loading the syringe and for injection 
reduces the likelihood of fat necrosis in the needle tract of the depot 
antigens, as does the injection of 0.2 cc. of air after the dose. 

Fluid toxoids and saline-suspended vaccines are usually injected sub- 
cutaneously, and depot antigens deep subcutancously or intramuscu- 
larly. 


Precautions and Contraindications 


Acute infection, evidence of cerebral damage, poliomyelitis outbreaks, 
eczema and severe reactions to previous immunizing injections are situ- 
ations which contraindicate or require especial precaution in the use 
of immunizing agents. 

An acute infection in the child is reason to defer injection until the 
subsequent visit or until the infection is properly controlled. 

Infants with evidence of cerebral damage may have severe reactions 
from combined antigens. It is recommended that immunization pro- 
cedures be delayed in such infants until after one year of age and that 
then single antigens be used. A small test dose (one tenth of advised 
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dose) should be tried, and, depending on the reaction, four or more 
fractional doses at monthly intervals may be used. Acetylsalicylic acid 
and phenobarbital in appropriate dose should be given with each injec- 
tion in such infants. Since pertussis vaccine may on rare occasion pro- 
duce convulsions and encephalopathy,” 1°? the question of whether to 
immunize against pertussis in the child with convulsive disorders has 
been debated.**: 7 Most authorities now believe, however, that the risk 
of pertussis to such a child is greater than with the use of pertussis vac- 
cine. Pertussis vaccine should not be used as therapy in treatment of 
whooping cough because it is of no value and some children become 
hyperreactive to pertussis antigens and respond with high fever and other 
alarming systemic symptoms. 

The parenteral injection of depot antigens and possibly smallpox vac- 
cination® should be deferred during a poliomyelitis epidemic. (Polio- 
myelitis vaccination of all unvaccinated persons under 40 is indicated 
under similar conditions; see section on Passive Immunity.) Depot type 
antigens apparently may cause localization of paralysis if injected 
within the month* 5? 7 preceding onset of poliomyelitis. 

The recommendations in the 1957 Report of the Committee on the 
Control of Infectious Diseases of the American Academy of Pediatrics®* 


are as follows: 


The occurrence ot an outbreak of poliomyelitis in one’s community is a signal for 
deferring elective immunization procedures. Local health officers should be consulted 
for an expression of opinion as to whether an actual outbreak of poliomyelitis exists or 
is threatened. Primary immunizations and/or recall injections obviously cease to be 
elective procedures when outbreaks of diphtheria, pertussis, typhoid, or smallpox 
co-exist with that of poliomyelitis. 


The administration of poliomyelitis vaccine during a poliomyelitis 
outbreak is safe in that it has not been shown to provoke localized 
paralysis; however, such vaccination offers no immediate protec- 
tion.)”: 95, 98 

Infants or children with eczema, other forms of dermatitis or any 
extensive wounds or burns should not be vaccinated against smallpox, 
to avoid generalized vaccinia or secondary takes which may occur in 
the denuded areas. The injection of hyperimmune vaccinia gamma 
globulin in the eczematous infant or child before smallpox vaccination 
may prove useful in individual instances as in smallpox outbreaks or 
before overseas travel® (see Table 8). Household contacts of children 
with eczema should not be vaccinated because of the danger of cross 
infection and subsequent eczema vaccinatum in the eczematous child. 
Such persons should be vaccinated only if removed to another house- 
hold strictly separated from the eczematous child for a period of 10 
days after vaccination. 

The occurrence of reactions to an antigen in the form of high fever 
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(over 102° F.), local reaction, somnolence or convulsions is cause for 
caution in subsequent injections. If only a mild fever or local reaction 
occurred, the next dose should be reduced to one half or one quarter 
of the full dose. If a severe reaction or convulsion occurred, the next 
injection should be deferred for three months, and then fractional doses 
(0.05 to 0.1 cc.) of single antigens should be used individually as test 
doses and immunization completed slowly, using these preparations 
as indicated. Acetylsalicylic acid and phenobarbital in proper doses 
would be indicated. 

Encephalitis is associated with smallpox and rabies vaccination pro- 
cedures.77 After smallpox vaccination the incidence of encephalitis is 
approximately 1:100,000.""* It is rare under one year of age and has its 
highest incidence among children five to 15 years of age.** With the 
use of Semple vaccine for rabies the incidence of encephalomyelitis has 
varied from 1:600%* to 1:9000.75 

The occasional skin ulceration and local lymphadenitis which fol- 
low BCG vaccination for tuberculosis have healed satisfactorily.™! 


ROUTINE COMBINED IMMUNIZATION PROCEDURES FOR INFANTS 


A schedule for active immunization procedures for infants is out- 
lined in ‘Table 6. In the usual infant a combined depot preparation 
containing alum or aluminum phosphate-precipitated or aluminum 
hydroxide-adsorbed diphtheria and tetanus toxoids containing H. per- 
tussis vaccine would be administered in three doses. These would be 
commenced at one to two months of age and given at monthly inter- 
vals. Delay of up to three to six months between doses does not inter- 
fere with final immunity.®**: 1° Poliomyelitis vaccine would be injected 
at five to six months, seven to eight months, and 14 to 15 months of 
age. If the seven month interval between the second and third injec- 
tions spanned the poliomyelitis season, it would be advisable to give 
the third injection just prior to the expected season. Poliomyelitis vac- 
cine may be injected concurrently with the depot antigens if preferred. 
If this is done, the two injections should be given in separate syringes 
at different sites.°* Combined preparations of poliomyelitis vaccine and 
triple antigens are on clinical trial and soon may be commercially avail- 
able,®* after which separate poliomyelitis vaccination may be omitted 
from Table 6. 

Smallpox vaccination would be done one month after the comple- 
tion of the triple antigen and poliomyelitis vaccine injections. Recall 
or booster injections outlined in Table 6 would include triple antigen 
boosters at age 18 months and four years of age. After five years of age 
triple antigen is not advised, owing to the increasing incidence of reac- 
tions. At eight years of age standard diphtheria-tetanus toxoid, either 
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depot or fluid, 0.1 cc. subcutaneously or intramuscularly, would be 
given, and then the new “adult” type of diphtheria-tetanus toxoid 
containing 2 Lf. (limit of flocculation) of diphtheria toxoid and 5 to 
15 Lf. of tetanus toxoid would be given at age 12 and repeated every 
four years. 

If this schedule were used, it would be unnecessary to do diph- 
theria toxoid sensitivity tests (Moloney or Zoeller), owing to the low 
incidence of reactions when only 2 Lf. of diphtheria toxoid are 
used.1® 3. 4°. 41. 98 Some clinicians prefer to do Schick tests as outlined 
in Table 6 and then use only routine tetanus boosters unless the Schick 


test is positive. 


SITUATIONS DETERRING THE ROUTINE IMMUNIZATION SCHEDULE 


A local outbreak of pertussis creates a problem requiring special at- 
tention to immunization. Newborns and unvaccinated infants in a 
household where pertussis is present should receive passive immuniza- 
tion followed by active immunization. 

If no known exposure has occurred, rapid protection against pertussis 
should be attempted. Three subcutaneous doses of 4 N.I.H. ( National 
Institute of Health) units (0.5 cc.) of saline-suspended H. pertussis vac- 
cine should be injected at weekly intervals and followed with the re- 
quired course of triple antigen, owing to the poor duration of immunity 
from the rapid immunization. Diphtheria outbreaks would also be an 
indication for rapid protection of susceptible infants and children. With 
the fluid toxoid, three injections of 0.5 to 1.0 ml. should be injected 
at 10 day intervals. 

In either pertussis or diphtheria outbreaks an alternate plan for 
primary immunization of susceptible infants or children would be to 
use the combined fluid toxoids of diphtheria and tetanus and H. per- 
tussis vaccine, giving three injections (0.5 cc.) at 10 day intervals fol- 
lowed by a fourth injection three months later. 

A smallpox outbreak or anticipated travel to an endemic area would 
be an indication to vaccinate for smallpox promptly and before the 
course of triple antigen. 

Local poliomyelitis outbreaks are an indication to give rapid im- 
munization with Salk vaccine to susceptible children; however, in spe- 
cific instances human immune serum globulin (gamma globulin) (0.14 
cc. per pound) may be indicated, followed by a course of poliomyelitis 


vaccine. 


PRIMARY IMMUNIZATION OF CHILDREN NOT IMMUNIZED IN INFANCY 


A number of children in the United States are not immunized be- 
cause of economic and other reasons such as migratory work of the 
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parents.1°® Children under five years of age may be immunized with 
depot triple antigen, using three doses of 0.5 cc. intramuscularly at four 
to six week intervals. A severe reaction to any dose would be an indi- 
cation to complete the course with separate antigens. 

In children over five years of age single antigens or the diphtheria- 
tetanus combination are preferred. The use of pertussis vaccine at this 
age is probably not necessary. 


SEPARATE IMMUNIZATION PROCEDURES 


Diphtheria 


In children in whom the triple antigen preparation or the combined 
diphtheria-tetanus toxoids are contraindicated, the alum-precipitated or 
aluminum hydroxide-adsorbed diphtheria toxoid may be used. Three 
intramuscular injections of 0.5 cc. at intervals of four to six weeks give 
good immunity (over 0.03 antitoxic unit) for at least one year and fair 
immunity for a longer period.**: **:1!* Booster injections of 0.25 to 
0.5 cc. of a depot antigen are advised 12 to 18 months after the pri- 
mary course and then at three to four year intervals during childhood 
to maintain an adequate level of protection. Booster injections of the 
fluid antigen are recommended after exposure to diphtheria in children 
under 10 years of age and give a rapid antibody response.** Although 
booster injections of diphtheria toxoid have been used in high school 
students*? and young adults*® without previous Schick or toxoid sensi- 
tivity tests, this is not advised in standard doses (0.1 cc.) after 10 years 
of age. Fractional doses of 0.01 to 0.02 cc. of fluid diphtheria toxoid or 
0.5 ce. of the “adult” type of diphtheria-tetanus combined toxoids could 
be used if Schick and toxoid sensitivity tests were not feasible.** 4° 41, 56 

Since diphtheria toxoid may cause reactions in those over 10 years of 
age, elective immunization of such persons should be preceded with a 
Schick test and toxoid sensitivity test (Moloney or Zoeller). Those 
with a positive Schick test and negative toxoid sensitivity test may be 
immunized with standard doses of three 0.5-cc. injections at four to 
six week intervals. ‘hose who show positive reactions to both Schick 
and toxoid sensitivity tests are probably immune, and it is not necessary 
or safe to give the usual doses of toxoid. ‘The Schick and toxoid sensi- 
tivity tests are both antigenic stimuli, and no further injections are usu- 
ally required, although if the Moloney test was only moderately positive, 
0.05 ml. of fluid toxoid could be given initially and, if no marked reac- 
tion followed, the dose could be doubled and injected at four weekly 
intervals until 0.75 cc. had been given.'°? Schick-negative persons, re- 
gardless of the toxoid sensitivity test, require no diphtheria toxoid 
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Pertussis 

The efficacy of H. pertussis vaccines has been established." ** Ap- 
proximately 90 per cent of properly immunized children retain their 
immune status for two to two and one half years.*8 

Pertussis vaccine, saline-suspended as a single antigen, is used for 
rapid immunization of young infants born during a local epidemic of 
whooping cough and for older infants and children in whom the com- 
bined antigens are contraindicated. The alum-precipitated or aluminum 
hydroxide-adsorbed H. pertussis vaccines are also available and are indi- 
cated for immunization of infants and children who have already 
received diphtheria and tetanus immunizations. 

An immunizing course of vaccine is standardized to contain 12 N.I.H. 
units as determined by a mouse potency test and must contain not 
more than 96,000 million killed organisms per immunizing dose of a 
fluid vaccine or 48,000 million in an alum-precipitated or aluminum 
hydroxide-adsorbed vaccine. 

The primary course of either fluid or depot types of pertussis vaccine 
consists of 12 N.I.H. units divided into three doses of 4 N.I.H. units 
(0.5 cc.) injected intramuscularly at intervals of four to six weeks. For 
rapid immunization the injections of the fluid vaccine are made sub- 
cutaneously and the interval between doses reduced to one week. 

Booster injections of fluid or depot type of antigens, consisting of 
4 N.LH. units (0.5 cc.), are given one to one and one half years after 
the primary course and every three years until entry into school. Boosters 
after this time are not usually recommended.’ 7: % 


Tetanus 

The excellence of tetanus toxoid as an immunizing agent was illus- 
trated in World War II.** In the United States Armed Forces personnel 
who were routinely immunized with tetanus toxoid and given wound 
boosters of toxoid and no tetanus antitoxin, only 16 cases of tetanus 
occurred in over 2,700,000 injuries.”° 

In comparison, German and Japanese troops who were not routinely 
immunized had frequent tetanus infections.?® 7° 

After a primary immunization course the protective level of 0.1 anti- 
toxic unit in the serum persists for one year and is followed by nine 
years or more of greater than 0.01 antitoxic unit, which is partially 
protective. **. %, 188 Routine recall injections produce adequate levels 
of antitoxin if given as long as 10 years after the primary series.** % 
However, wound boosters given more than four years after a primary 
course, without intervening booster shots, may not produce a satisfac- 
tory antitoxin level within the incubation period of some cases of severe 
tetanus. No remarkable antitoxic immunity is produced by the natural 
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disease, and all tetanus patients should be actively immunized after 
recovery. 

For primary immunization the alum-precipitated or aluminum hy- 
droxide-adsorbed tetanus toxoid is recommended, owing to the more 
prolonged immunity. Two deep intramuscular injections of 0.5 ml. of 
these depot antigens at an interval of one to three months are sufficient. 
A booster injection of 0.5 cc. of depot toxoid is advised one year after 
the primary course and then 0.5 ml. intramuscularly every four years 
and at the time of injury. Fluid toxoid has been used for wound boost- 
ers; however, the U.S. Navy and Marine Corps have used depot toxoid 
for wound boosters with no morbidity from 1950 to 1953.9 When rou- 
tine boosters are given every four to five years, there is no need for 
tetanus antitoxin at the time of injury. However, if an injured person 
has not had tetanus toxoid for more than eight years and the injury is 
extensive or if 48 hours have elapsed, it is advisable to give both tetanus 
toxoid, 0.5 ml. intramuscularly, and 1500 units of tetanus antitoxin. 
For injured patients not properly actively immunized, see section on 
passive immunization. 


Smallpox 


Smallpox vaccination remains one of the most effective and impor- 
tant means of preventing disease. The efficacy was illustrated recently 
in the New York outbreak of 1947 and in the Korean incident.) 1% 
In areas of endemic smallpox yearly successful vaccination is required 
for complete protection.” *8 In the United States primary vaccination 
is advised during the first year of life with revaccination every five years 
or before foreign travel or in the event of a smallpox outbreak.'*: 7 

The multiple pressure techniques of vaccination using calf lymph 
virus is recommended. Sites for vaccination are over the left deltoid or 
triceps muscles high on the arm. Skin preparation using soap and water 
followed by acetone or ether is advised. After vaccination the excess 
lymph is wiped off with dry sterile cotton and the site allowed to dry. 
No dressing is used, and the site is kept dry until the scab falls off. 
Four gradations of reactions to vaccination occur: The primary vac- 
cination or “take,” in which the maximum diameter of the areola 
occurs at eight to 10 days, indicates that the person has no immunity. 
The vaccinoid or accelerated reaction, in which the maximum diameter 
occurs in four to seven days, indicates partial immunity. The immediate 
or early reaction, which reaches its maximum in two to three days, 
indicates immunity if the vaccine is of known potency, but also may 
indicate skin sensitivity if a dead vaccine is used.!” 

The failure of primary vaccination of a young infant to produce any 
reaction is usually due to cither dead vaccine or interference of ma- 
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ternal antibody. Repeat vaccination at eight to 12 months of age using 
fresh vaccine is indicated. Repeated failures at revaccination of previ- 
ously successfully vaccinated persons is an indication to try the other 
arm or the flexor surface of the forearm. 


Poliomyelitis 

The safety and efficacy of Salk-type poliomyelitis vaccine are now 
well established.** *. °. 1°° The questions of how vaccination with this 
material will affect the occurrence of subsequent unapparent polio- 
virus infections, the duration of immunity to paralytic disease and the 
optimum time for booster injections remain to be answered.” Reac- 
tions to the vaccine have been rare, and no problems of sensitization to 
monkey kidney protein or Rh antibodies have been encountered." 1: 
Some of the current vaccines may contain trace amounts of penicillin 
and streptomycin; however, reactions attributed to these have been in- 
frequent.'* The primary course of immunization is discussed above, 
and the need and schedule for recall injections cannot be stated at this 
time. 


Tuberculosis 


Recent well controlled studies have further established the efficacy 
of BCG vaccine against primary tuberculosis infection.?: **: 4? 8% % 
The duration of immunity is unknown, but is probably approximately 
five years. 

BCG vaccination is not recommended for all infants and children, 
but only for select groups of tuberculin nonreactors such as newborn 
infants whose parents have tuberculosis or infants and children in 
population groups having high tuberculosis morbidity rates. 

Full term newborns who would be exposed to active cases of tuber- 
culosis may be vaccinated at 24 to 48 hours of age without preliminary 
tuberculin testing if they have not been exposed to a case of tubercu- 
losis. Placement in a tuberculosis-free foster home for two months is 
advised. 

For other infants and children a negative tuberculin test and chest 
x-ray should precede vaccination. The intracutaneous method using 0.1 
mg. of BCG vaccine contained in 0.1 cc. is usually recommended. If 
the tuberculin test remains negative after 12 weeks, revaccination may 
be done. 


Typhoid and Paratyphoid Fevers 

Triple typhoid vaccination is one of the few immunization pro- 
cedures which have lost esteem in recent years.7! Reports of typhoid 
fever occurring in recently immunized military populations have cast 
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doubt upon its efficacy.*: 8' On the other hand, during the Korean 
incident the rate of typhoid fever in the United States Armed Forces 
compared to that of enemy prisoners would indicate a degree of effec- 
tiveness,*! as do recent experimental studies.?™* 

Triple typhoid immunization is not routinely recommended for all 
infants or children, but only for those who may be exposed in epi- 
demic areas. In infants under one year of age the total dose of 1.0 cc. 
should be divided into four injections of 0.2 cc., 0.25 cc., 0.25 cc., and 
0.3 cc. injected at one to four week intervals. In older children the total 
dose of 1.5 cc. may usually be given in three subcutaneous injections 
of 0.3 cc., 0.6 cc., and 0.6 cc. Booster injections consist of 0.1 cc. in- 
jected intradermally every one to three years. 


SPECIAL ACTIVE IMMUNIZATION PROCEDURES 

Increasing international travel of families has caused many infants 
and children to require a number of special immunization procedures 
not frequently used in this country, but required in certain foreign 
countries.7!; *, 102 

Influenza and mumps vaccines are of uncertain value in children 
and are not routinely recommended,”* but are useful under certain cir- 
cumstances.*"" Rabies vaccine as well as antirabies serum is recom- 
mended under certain circumstances following animal bites® 5+ 7 % 
(see also Table 8). 

‘Table 7 is a summary of the currently recommended doses for these 
special active immunization procedures. 


PASSIVE IMMUNIZATION PROCEDURES 


A number of passive immunization procedures are of value in pre- 
venting disease if administered prior to the disease or early in the 
incubation period. 


Diphtheria 


Exposed persons should have nose and throat cultures taken, have a 
Schick test, and receive penicillin. 

Diphtheria -antitoxin should be administered to exposed contacts 
who have a positive throat culture and positive Schick test. Most per- 
sons with properly spaced primary immunizations and boosters will be 
Schick negative and require only an exposure booster. The dose of 
diphtheria antitoxin is 5000 units. 


Infectious Hepatitis 


Children and adults exposed to infectious hepatitis (IH) who have 
not had the disease should receive human immune serum globulin 
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TABLE 7. Special Active Immunization Procedures 


VACCINE DOSAGE BY AGE (cc.) NO. INTERVAL RECALL 





3-6 7-10 >71 























2mos.—2 yrs. yrs. yrs. prs. 

Epidemic typhus 0.12 0.25 0.5 1.0 3 1-3 weeks Same as initial 
dose of each 
series annually 
p.r.n. 

Cholera or 
Plague: 
1st dose 0.06 0.12 O.25 0.5 Children, Same as initial 
7-10 dose of each 
days series ;6mos.- 
4 years 
2nd dose 0.12 0.25 0.5 1.0 Adults, 7 
days for 
cholera ; 
7-28 
days for 
plague 
3rd dose 0.12 0.25 0.5 
Typhoid-para- 
typhoid: 
1st dose 0.2 0.3 0.1 cc. I.D. 
every 1-3 
years 
2nd dose 0.25 0.6 
3rd dose 0.25 0.6 
4th dose 0.3 -- 
Influenza Before exposure 1.0 1 Annual(?) 
Mumps Before exposure 1.0 2 1-4weeks 6—12 months 
Rabies (Sempel) After exposure 2.0 14-21 After exposure 
(avianized) After exposure 1.0 daily if re-exposed 
Tuberculosis 24 hrs. plus if skin 14 
test negative: 0.1 mg. daily 
of BCG in 0.1 cc. 1 None 
Yellow fever 0.5 ce. S.C. for all age 1 0.5 ce. after 6 
groups over 6 months of years or in 
age of a 1:10 dilution presence of 
of concentrated vaccine epidemic 
(at U.S. Pub. Health Ser. 
Substations) 


(gamma globulin). If such is given early in the incubation period, 
effective passive immunity can be obtained from doses as small as 0.01 
to 0.02 cc. per pound.®® 163 

Serum hepatitis (SH) is transmitted by the parenteral inoculation 
of blood or blood products containing the hepatitis B virus. Passive 
immunization for serum hepatitis is of uncertain value and is not 
recommended. 
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Measles 


Two degrees of passive immunization are recommended for sus- 
ceptible infants and children exposed to measles.1°°* An attempt 
should be made to prevent the disease using a large dose of human 
immune serum globulin (0.1 cc. per pound) in infants under one to 
two years of age, in chronically ill children and possibly in healthy 
children whose siblings are ill with tuberculosis, rheumatic fever or 
pertussis. 

In other children and adults a smaller dose of human immune 
serum globulin (0.02 cc. per pound) should be used in an attempt to 
modify the disease. In either instance the passive antibody should be 
given prior to six days after exposure, since after this time even double 
doses are of uncertain value. 


Mumps 


Passive immunization of exposed children is usually not recom- 
mended; however, adults with no history of mumps may receive 
temporary protection by the use of human hyperimmune mumps 
gamma globulin.*® A skin test for mumps susceptibility should be 
performed; if this is negative, 2.5 to 5.0 cc. of hyperimmune gamma 
globulin may be administered. 


Pertussis 


Susceptible infants under two years of age who are intimately ex- 
posed to pertussis should receive one of three available immune 
serums.!7: ®. 7 These serums are 70 to 80 per cent effective in pre- 
venting pertussis if given early in the incubation period. 


Poliomyelitis 


The effectiveness of gamma globulin in passive immunization 
against poliomyelitis is well established, provided it is given early; 
however, in practice its use has been controversial.‘® §*: 1°! The bio- 
statistical summary of the use of human immune serum globulin for the 
prevention of paralytic poliomyelitis in 1953 indicated a 50 per cent 
effectiveness.** Salk-type poliomyelitis vaccine is not immediately effec- 
tive when used under epidemic conditions.!® ®° Therefore, under certain 
conditions when an unvaccinated person receives a definite exposure, 
0.14 cc. per pound of human immune serum globulin may be given 
followed by active immunization. 
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TABLE 9. Summary of Passive Immunization Procedures 


























DISEASE DESCRIPTION DOSE COMMENT 
Diphtheria Diphtheria antitoxin 5000 units I.M. After exposure if 
throat culture 
positive and 
Schick test posi- 
tive 
Infectious Human immune serum 0.01-0.02 cc./Ib., I.M. Repeat in 4-6 weeks 
hepatitis globulin (G.G.) if re-exposed 
Measles Human immune serum 0.1 cc./Ib., I.M. To prevent the dis- 
globulin (G.G.) ease in infants and 
debilitated chil- 
dren 
0.02 cc./Ib., I.M. To modify the dis- 
ease for all other 
children 
Mumps Human hyperimmune = 2.5-5.0 cc. I.M. For adults with 
mumps gamma glob- negative mumps 
ulin skin test and no 
previous history 
of mumps 
Pertussis Human hyperimmune  10.0-20.0 cc. I.M. 2 doses, 5-7 days 
pertussis serum apart 
Human hyperimmune 2.5 cc. I.M. 2 doses, 5-7 days 
pertussis gamma apart 
globulin 
Rabbit hyperimmune 20,000 units I.M. 2 doses, 3 days apart 
pertussis serum 
Poliomy- Human immune serum 0.14 cc./Ib., IM. Total dose 10-20 cc. 
elitis globulin 
Rubella Human immune serum 0.1 cc./Ib., I.M. Preferably total dose 
globulin should be com- 
posed of 2 or 3 dif- 
ferent lots 
Tetanus Tetanus antitoxin <15kg., 1500 unitsS.C. For wounds treated 
15-30 kg., 3000 unitsS.C. after 24 hours use 
>30kg.,5000 unitsS.C. 5000 units. Re- 
peat first dose in 1 
week if wound not 
healing ; 
Smallpox Human hyperimmune 0.3 cc./Ib., I.M. Obtained from C- 


vaccinia gammia glob- 
ulin 


H. Kempe, M.D., 
by special ar- 
rangement, Uni- 
versity of Colora- 
do, Medical Cen- 
ter, Denver 20, 
Colorado—Dud- 
ley 8-4511 
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Rabies 


The recently developed hyperimmune rabies antiserums have proved 
effective in experimental rabies and in clinical use.® ** 55 6. Table 8 
summarizes the indications and recommended procedures for rabies 
vaccine and hyperimmune antirabies horse serum prophylaxis. 


Rubella 


The “rubella problem” persists for pregnant women of unknown 
susceptibility exposed during the first trimester.** The problem is in- 
dividual for each married couple, owing to personal and religious con- 
siderations. The value of human immune serum globulin is uncertain, 
but since different lots vary in effectiveness,® it would be well to di- 
vide the total dose (10 to 20 cc.) between two or three different lots. 


Tetanus 


Children with contaminated wounds who have not been immunized 
with two or more doses of depot tetanus toxoid or three or more doses 
of fluid toxoid should receive tetanus antitoxin after a test for horse 
serum sensitivity. The efficacy of tetanus antitoxin for preventing tet- 
anus has been proved,” but is inferior to active immunization.® The 
recommended doses of tetanus antitoxin are outlined in Table 9. The 
administration of heterologous antiserum refined by modern methods 
is followed by a significant number of allergic reactions.**: °° For this 
reason active immunization with booster shots is preferable. It protects 
against those cases which are not preceded by any known injury and also 
those persons who received previous horse serum injections.®* 
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ACCIDENTS, INJURIES AND CHILDREN 


CHARLES R. MC CLAVE, M.D. 


THOMAS E. SHAFFER, M.D. 


En the time it has taken you to read the title of this article, one child 
in the United States has been injured in an accident. In the next four 
minutes another child will have been left permanently injured or 
crippled by an accident. In the last 40 minutes one child has died as 
a result of an accident. Startling! you say. Yes, but this is only part of 
the story. Accidents have become the leading cause of death in children 
between the ages of one and 15 years. Among school-age children dying 
in 1954 one half of all the boys and one fourth of all the girls were the 
victims of accidents. During 1955, 14,500 children under 15 years of 
age were killed in accidents in the United States.! For each child killed 
at least 10 children are permanently disabled by accidents, and it has 
been conservatively estimated that for each death there are at least 100 
additional children injured in accidents. 

Deaths from accidents have been reduced over the past few years 
(Fig. 1), but the rate of reduction of death from accidents is only about 
one third of the rate of reduction of the other main causes of death 
(Fig. 2). In Ohio in 1955 the deaths due to accidents alone equaled 
the total deaths from tuberculosis, pneumonia, infective and parasitic 
diseases and heart disease together.* 

Any illness which killed this number of children annually would re- 
ceive the immediate attention of every physician, yet the consideration 
that this Number One child killer has received has been extraordinarily 
slow in coming, especially in comparison with its magnitude. If we 
look for reasons for the apathetic response to the problem created by 
accidents, the enormity and complexity of accident occurrence, leading 


From the Department of Pediatrics, Ohio State University College of Medicine, and 
The Children’s Hospital, Columbus. 
* Elizabeth J. Coulter: Personal communication. 
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to a feeling of hopelessness, appear to be the most important. But this 
problem need not be regarded as insurmountable. There is a time when 
and a place where accidents occur, and there is a decided age and sex 
predisposition to accidents. Certainly there are clear-cut reasons for 
accidents. Let us examine them. 


EPIDEMIOLOGY 


Here are some of the facts which may throw some light on this com- 
plex problem. Boys are far more apt to be involved in accidents than 
girls. Actually the ratio is at least 2 to 1 as recently confirmed in a study 
by Smid and Logan at the Mayo Clinic.'* This study also re-emphasizes 
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Fig. 3. Incidence of accidents according to locality and age group, from a study at 

the Mayo Clinic. (Adapted from A. C. Smid and G. B. Logan: Minnesota Medicine, 
Vol. 39. Used with permission of the authors. ) 


the fact that most accidents occur in the home (Fig. 3). It is inter- 
esting that the two most dangerous rooms of the home are the bedroom 
and the kitchen. Smid and Logan point out once more and quite 
graphically the decidedly greater incidence of accidents in the two to 
five year age group. Yet these are the children one usually thinks of as 
being most closely supervised by parents, and the ones whose health 
is most closely followed by family physicians and pediatricians. If one 
were to concentrate on reducing deaths and disability from accidents 
solely in this preschool age group, in which the physician-family rela- 
tionship is strongest and the environment least complex, the total inci- 
dence of accidents would be reduced significantly. 

Even the time of day and the season of the year play an indirect role 
in the causation of accidents.!° More accidents occur in the late after- 
noon than at any other time of the day. Those of you with children 
can certainly attest to the fact that this is the time of day when chil- 
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dren are the most tired and restless and are most likely to take unneces- 
sary risks. As might be expected, the greatest incidence of accidents 
occurs during the summer months, when children are playing outdoors 
and are left relatively unsupervised. 


ETIOLOGY 


The leading causes of accidents can be determined by studying two 
kinds of material: (1) accidental causes of death as reported on death 
certificates; (2) surveys of injuries reported from physician’s offices, from 
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emergency rooms or from hospital admissions. Numerous studies of 
both types are available in the literature.” 1% 1%, 13, 14, 18 

The main causes of accidental death by age group in Ohio in 1955 
are depicted in Figure 4. Note that the main cause of accidents under 
one year continues to be reported as mechanical suffocation. The valid- 
ity of this diagnosis, in the majority of instances, is open to question. 
The deep-seated feeling of guilt, because of the implied neglect, which 
parents have in such a tragedy should be quickly dispelled if at all 
possible. In situations in which the diagnosis of mechanical suffocation 
would be likely to be made and in which autopsies have been done, 
a natural cause of death has usually been discovered.” * 1® The most 
common pathologic diagnosis made in such instances is interstitial 
pneumonia. Physicians should therefore attempt diligently to obtain 
permission for autopsies in all cases of sudden, unexplained death. 
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After the first year of life motor vehicular or traffic accidents become 
the main cause of death among children. Next in frequency as causes 
of fatalities come burns, drownings, falls and poisonings. 

In a study of accidental injuries among children 16 years and younger 
in the greater New Bedford area in Massachusetts in 1955 Rice, Star- 
buck and Reed"? reported the following percentage of accidents among 
1861 cases: falls, 39 per cent; impact (collision or blow), 29 per cent; 
cutting and piercing injuries, 12 per cent; bite, 6 per cent; swallowed 
poison, 5 per cent; burns, 3 per cent; crushing, 3 per cent; foreign body, 
2 per cent. The disparity between statistics of fatal accidents and data 
on reasons for accidental injuries is obvious and must be taken into 
account. For example, burns are responsible for relatively few accidental 
injuries, but because burns in children are often extensive and deep, 
this type of injury ranks second as a cause of death. 

Injuries from falls commonly occur in accidents involving a fall from 
one level to another, such as a fall from a window, from a fire escape 
or from stairs. It is important, then, that stairs be guarded with gates or 
railings, that windows be protected with strong screens or bars and that 
fire escapes have adequate railings. In the home many injuries occur in 
seemingly simple falls as from a high chair, a sofa or a bed. 

One needs to see only a few accidents to be impressed with the im- 
portance of burns as a cause of death or a permanently disfiguring scar. 
Matches carelessly left around the house are frequently picked up and 
lighted by exploring children. Unsuspecting toddlers pull containers full 
of hot liquids from stoves or tables. Familiar hot water faucets and 
showers are turned on full force with no expectation of the painful burn 
that might result. 

The two year old who would rather be caught dead than be seen eat- 
ing an egg or a bite of meat will gleefully chew up a bottleful of aspirin 
tablets, munch on a piece of lead paint or take a swig of kerosene or 
turpentine if any of these substances are in his field of operations. 
Stanage and Henske** found that medicines constituted the main source 
of poisoning in children, and furthermore, that the single, most com- 
mon poison was our old stand-by, aspirin. This drug accounted for 16 
per cent of all poisonings. The vast array of dosage forms and tablet 
sizes of aspirin, all of which are labeled as “children’s aspirin,” is con- 
fusing to mothers and doctors alike. But significant progress is being 
made in this particular field: Legislation to ensure standardized tablet 
size of aspirin is being sought. Manufacturers are being encouraged to 
develop containers which defy opening by children’s inexperienced 
hands.'7 

Manufacturers were recently urged to describe, in brochure and pack- 
age literature, the therapeutic dose, dosage level of serious toxicity, and 
symptoms, signs and treatment of massive overdosage.® Such informa- 
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tion is particularly needed in the case of new drugs. Since medicines 
account for such a high percentage of all poisonings, doctors are in a 
particularly advantageous position to exert some control over this type 
of accident. 

Drownings account for a surprisingly large number of accidental 
deaths, ranking third in frequency after the first year of life. Tragically, 
most drownings in the first year of life occur when infants are left un- 
attended in a bathtub for a few minutes while the mother goes to 
attend to something else. A child’s fascination for water threatens him 
even more at later ages. A dive into an unfamiliar pond, a fall into an 
irrigation ditch or unprotected well or simply playing around in water 
beyond his depth kills all too many children. 


PATHOGENESIS 


Accidents in children occur as an interplay of numerous factors. One 
must be acquainted with these circumstances before beginning to plan 
a program of accident prevention. Chief among these factors are the 
following: 


Developmental Level of the Child 


As a child grows, his physical capabilities, his curiosity about his en- 
vironment and his emotional adjustment to it are constantly changing. 
It is these very factors of inexperience, immaturity, curiosity and inco- 
ordination which make him so likely to incur an accident. It follows, 
then, that the age when the child is the most “un-learned” would be 
the time when he would have the most accidents—this coincides pre- 
cisely with the facts as shown in Figure 1: the one through four year age 
group. Fortunately most of the mishaps during these early years are 
minor ones. But they are also valuable ones, for from these the child 
learns the rudiments of accident awareness and self-protection. 

Dietrich® has pointed out that the early months of life (from birth 
to one to one and a half years) represent a time when children must 
be completely protected from dangers. Accident prevention at this age 
takes the form of physical restraint of the child and keeping dangerous 
objects away from him. But some time after the first year the child’s 
ability to ambulate and his natural inquisitiveness make him more 
susceptible to injury. At this time, however, another wonderful trait 
appears—he becomes educable. Minor accidents at times may even be 
allowed purposely so that a lesson in danger awareness can be taught. 
For example, the child who is unmindful of the danger of touching a 
hot pan or oven might be allowed to touch it, if it were not too hot, in 
order to learn the association of heat and pain. Such a lesson is espe- 
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cially forceful if he has been told beforehand, “The pan is hot; it will 
burn; it will hurt!” And, strangely enough, his estimate of his parent’s 
wisdom may jump two notches because he had been warned that it was 
hot and that it would burn and because it really hurt! The lesson that 
one cannot breathe under water can be taught in a similar way: The 
puzzled expression on the two year old’s face when he is allowed to 
walk beyond his depth in a pool and finds‘ he cannot breathe is vivid 
evidence of a fundamental fact discovered. 

Protection becomes gradually less necessary as these perceptions are 
gained, but education must be continued for years and must be suited 
to the interests and activities of the individual. As the child develops, 
the types of accidents most likely to occur change, for example, from 
the falls incurred while he learns to climb to the poisonings resulting 
from his insatiable curiosity about how things taste. Obviously the 
physician, with his knowledge of the normal growth patterns of chil- 
dren, is in the best possible position to forewarn parents about the 
accidents which might be expected at any particular age and about 
preventive measures which others have found effectual. This leads 
directly to the second main factor in the cause and prevention of 


accidents. 


Parental Attitudes toward Accident Awareness and Prevention 


“Just as the twig is bent, the tree’s inclined” holds true for attitudes 
toward accidents as well as for other parental views which children 
adopt. When children see their parents take unnecessary risks, they 
assume that this is the norm to copy. As Wheatley points out,'® the 
adult possesses safety habits and attitudes which are well established, 
but not inflexible. It is one’s responsibility in dealing with children to 
try to think of accident hazards on the particular level of the child. 
This, then, involves forethought on the part of the parent, Dietrich* 
states, and this is the first step in “immunizing” children against acci- 
dents. But attention to the kinds of danger to look for is worthless 
without taking the time to point them out at every opportunity. This 
time which must be taken is the second step. 

And this implies the third step—repeated, consistent, firm but kind 
parental discipline which makes certain that few if any opportunities 
are missed for bringing home these lessons. Once more here the physi- 
cian in his routine contacts with the family is in the best position to 
warn and thus arm the parent in advance of accidents. Teaching par- 
ents about children’s accidents does not differ essentially from helping 
parents to comprehend the need for immunizations and proper food 
and rest and to understand the pattern and normal range of children’s 
growth and development. All these, including accident prevention, 
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should be part of the health supervision of children, shared by parents 
and their physicians. 

It would be a mistake simply to alarm parents by telling them that 
accidents are a “big problem” and that precautions must be taken to 
avoid them. Anxieties about accidents lead to overprotection of chil- 
dren and become obstacles to normal development. The most impor- 
tant part of the physician’s advice is not the information that accidents 
are frequent and often serious in childhood, but the constructive help 
he can give to parents about preventing situations almost certain to 
lead to injuries. Most parents want to do the right thing for their chil- 
dren, and physicians can help them to be ready for any situation, with- 
out causing anxieties to develop. 

Furthermore, physicians need to remember that some accidents are 
inevitable and that the margin between a minor misfortune and a dis- 
astrous accident is sometimes narrow and uncontrollable. The risk of 
establishing guilt feelings by unsympathetic discussion of responsibility 
for accidents should be guarded against by postponing inquiries into the 
cause of the accident until the immediate crisis has passed. 

Parents need constructive help in assuming their part in preventing 
avcidents. Advice should be given with tact and understanding. The 
whole subject of accident prevention should not be avoided, however, 
because of the occasional exaggerated emotional reaction of some part- 
ents. ‘The medical profession has never considered abandoning immuni- 
zations against infectious diseases because children and some mothers 
are fearful of the procedure. Instead, there has always been an effort to 
avoid the undesirable responses as much as possible by explanations 
and understanding. 


Accident-Pr 





Langford,® in his study of accident-proneness in children, describes 
the accident-prone child as being overactive and restless, impulsive, 
well liked by adults but not by his fellows, and as exhibiting a poor 
reaction to stress. Under stress he tends to become more impulsive and 
disorganized and seems to get himself into situations in which accidents 
are inevitable. More striking than these, however, was his observation 
that there was a decided tendency to repeated accidents in the entire 
family of which this child was a member. These families did not seem 
to be as closely knit as the nonaccident families and the child did not 
get his dependency and security satisfactions satisfactorily met at home. 
Still, whether accident-proneness is an important causative factor in 
accidents in children is open to a great deal of question. Langford’s 
studies were conductcd on small samples, and more work in this field 
is necessary. Jacobziner,’ in a recent study, found that in 120 accidents, 








CHARLES R. MCCLAVE, THOMAS E. SHAFFER 643 


careful analysis showed that 96 per cent of the children had definitely 
not been in previous accidents. He believes that accident-proneness was 
not a significant factor in the group of children under six years of age 
reported to him. 


ROLE OF THE PHYSICIAN 


The physician has the most important function in accident preven- 
tion. It is he who sees an injured child soon after an accident, and he 
is the one who can best initiate preventive measures to avoid a similar 
occurrence. One might hope that every physician recognizes the impor- 
tance of the problem and his responsibility in solving it. At the grass 
roots level this service begins in the physician’s own practice. The fol- 
lowing constitutes an outline of some of the specific steps a practicing 
physician might follow in setting up an accident-prevention campaign 
in his own practice. The resourceful physician can add other measures 
to suit individual conditions. 


Prescribing Drugs 


It is certainly desirable (and economically advantageous to his pa- 
tients) for the physician to prescribe only enough of a particular drug 
to last for the expected length of the illness.* Parents as a rule should 
be told the name of the particular drug being used, especially if it has 
unwanted side reactions or toxicity. The habit some parents have of 
keeping small remnants of medicine on the shelf in unmarked con- 
tainers should be discouraged. 

Physicians can be leaders in the organization of a poison control 
center in their community to reduce the harmful effects of poisons.1! 
In many cities, by community action initiated by pediatricians and 
family physicians, there has been established in one of the hospitals 
on a 24 hour a day basis, a source of accurate information about the 
toxic ingredients in the more than 250,000 brand-name chemical prod- 
ucts currently available for home, industrial and farm use. In addition 
to factual data about the constituent chemicals, up-to-date information 
is also available upon request about the first aid and medical treatment 
of poisoning. 

It was announced in April, 1957, that a National Clearing House for 
Poison Control Centers has been established in the Public Health 
Service to facilitate collection of data from local centers and make 
available to the centers information about new products as well as the 
composite experiences of other control centers. * 


* G. M. Wheatley: Personal communication. 
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Aspirin 


This drug warrants a special warning, since it accounts for many 
poisonings in the pediatric age group. It would be difficult to say 
whether salicylate poisoning is due more to accidental ingestion of the 
drug or to overmedication. Specific directions about dosage and the 
need to force fluids during its use must be clearly outlined at the onset 
of medication in each illness. The dispensing of “fever pills” by physi- 
cians without the warning that they contain aspirin is dangerous and 
undesirable. All too many parents give aspirin along with such “fever 
pills,” thinking that this will certainly “lick the fever.” Standardization 
of the pediatric tablet size and the development of safety containers 
also should do much to remove this drug from its Number One position 
as a poisoner of children. 


Developmental Level Hazards 


The routine well-child visit to the physician offers the golden oppor- 
tunity to talk with a mother about the kind of accidents likely to occur 
at the particular age level of her child. This certainly represents good 
preventive pediatrics and, like all preventive measures, is most effective 
when it serves to forewarn and forearm the parent. When the milestones 
of formulas, rashes, baths and toilet training have been passed, the 
mother is especially receptive to such new fields of endeavor as accident 
prevention. This coincides well with the most accident-prone age—the 
two to five year olds. This age group deserves special consideration for 
the many reasons already given. One might call attention specifically 
to the dangers of stoves, hot utensils, floor registers or furnaces, hot 
water taps, step ladders, yard gyms and electric outlets and the storage 
of household cleaners, polishes and insecticides. Mothers find check 
lists, supplied by their physician to help them “baby-proof” the house, 
especially helpful. This leads naturally to: 


Literature in the Office 


The busy practitioner can be saved a great deal of time by keeping 
a supply of accident-prevention pamphlets and check lists on hand in 
his office. They assume a great deal more importance if they are given 
to the parent by the physician himself as a part of his instructions for 
that visit. Of greatest value would be a check list or brochure prepared 
by the individual physician, his county Medical Society or his local 
Accident Prevention Committee. The following is not presented as an 
exhaustive list of reference material, but merely represents a few pam- 
phlets which the authors have found useful: 
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1. Check List against Child Accidents in and around Your Home 

2. A Letter to Parents 

3. A Formula for Child Safety 

4. Caution, Babies Learning. 
These are available from the Metropolitan Life Insurance Company 
and are designed for use by parents. A guide for physicians, entitled 
Three Is a Lucky Number, is also available from this company. A com- 
plete list of source material on home and child safety can be secured 
from the Metropolitan Life Insurance Company.* 


5. Your Child’s Safety: Nationwide Insurance Companies, 246 N. High Street, 
Columbus, Ohio 

6. Safe at Home: John Hancock Life Insurance Company, Boston, Massachusetts 

7. The Equitable Life Assurance Society of the United States, 393 Seventh Avenue, 
New York 1, New York, will furnish material on accident prevention. 


House Calls 


Here is another good opportunity to observe and point out accident 
hazards in the home. In this connection it is also possible in some 
communities to have a public health nurse make a follow-up visit to 
the home after an accident, to point out hazards about the home and 
to help the parents avoid future trouble. 


Crusader in the Community 


The physician who takes an active interest in accident prevention in 
his own practice will be interested in reaching as many parents as 
possible. Accident prevention should be a subject for talks he gives to 
parent-teacher and child study groups. This offers him the opportunity 
to get his message across to a large number of parents at one time. The 
physician on the faculty of a medical school should see to it that some 
instruction in accident prevention is given to students. Other physicians 
can be interested through discussions at hospital staff meetings. The 
results of endeavors like these may not be as dramatic as a shot of peni- 
cillin, but they may well serve to stimulate others and help start a 
chain reaction. 


COMMUNITY ROLE 


Rice and associates'? demonstrated what an aroused community can 
do in the way of accident prevention. His report of his community’s 
job is in itself a blueprint for accident prevention at the community 
level. Though the physician’s role is a primary, motivating one, the 
entire community must be interested and all possible facilities used to 


* ] Madison Avenue, New York 10, New York. 
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effect a worth-while prevention program. ‘These authors emphasize that 
for maximum interest local statistics must be used in the program, that 
local committee men should be chosen particularly for their ability to 
get things done and finally that the move must be identified as the 
community’s own problem. The results of such a campaign cannot be 
assessed solely on the basis of a decline in the death rate from accidents. 
The effectiveness of an accident prevention program should be meas- 
ured in part by the amount of community action resulting from stimu- 
lation by the accident prevention committee. 


SUMMARY 


Accidents are now the main cause of death in the pediatric age group. 

Most of these accidents occur in the home. 

The causes of accidents are discussed and the seeming disparity in 
groups of statistics reported as fatalities from accidents and those re- 
ported as morbidity are pointed out. 

The various factors operative in the child and in his environment 
which interact to cause accidents are discussed. 

The risk of creating anxiety and guilt in the parents by unwise coun- 
seling is brought out. 

The physician’s role in accident prevention, both in advising parents 
and as a leader in the community, is described. 

An accident prevention program for the individual physician’s private 
practice is outlined. 
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CHILD HEALTH SUPERVISION 


Importance in the Prevention of 
Handicapping Conditions 


SAMUEL M. WISHIK, M.D. 


Some conditions that lead to permanent disabilities are preventable; 
many others, within our present state of knowledge, are not. Among 
the latter the element of preventability lies in keeping the unavoidable 
condition from producing a permanent disability; for this the chief 
factor is prompt and adequate treatment. This clinic will not cover 
treatment, but will emphasize how, during the process of supervising 
the health of the supposedly well child, the physician can identify those 
incipient conditions that have potential for leaving a handicap. Al- 
though items have been chosen for presentation in the following pages 
only because they have preventive aspects, recognition of any abnor- 
mality in a child, even though it may be neither preventable nor cor- 
rectable, offers occasion for parent interpretation, counseling and sup- 
port which have strong preventive implications in terms of the child’s 
management and subsequent adjustment. Interpretation to parents 
should begin early, need not necessarily be comprehensive at the start, 
but should meet their needs and readiness and, as soon as possible, 
should try to eliminate misunderstandings that might produce needless 
guilt and resentment. 

It is obvious from the earlier clinics in this volume that health super- 
vision for preventive purposes starts well before birth. Genetic factors 
are important, and prenatal factors have already been given considera- 
tion and will not be covered here. Two other important features of 
health supervision have also been covered, immunization and accident 
prevention. Therefore only a few comments on these will be made for 
emphasis through repetition. 
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IMMUNIZATION 


The chief indication for immunization early in infancy is protection 
against pertussis. Efforts by the pediatric profession to start immuniza- 
tions as early as one month of age have thus far met considerable pub- 
lic and professional inertia. Not only is immunization not reaching the 
entire child population, but among those who are reached, many obtain 
the primary immunizations too late in childhood. The second rather 
general defect in immunization practices at present is the failure to 
give sufficiently frequent booster immunizations. In only a portion of 
the children who receive the primary immunizations are their immune 
titers being maintained during the preschool years. Surely, if the physi- 
cian has not decided in his own mind what is a good schedule of booster 
injections, then the parents cannot be expected to conform to one. 


ACCIDENT PREVENTION 


Medical guidance of parents in the rearing of children cannot possibly 
be complete in this day and age if accident prevention and safety are 
not integral and ever-present parts of parent counseling. A physician 
who limits his advice to feeding, immunizations and behavior has 
omitted the item of discussion that might make the difference between 
the family’s having or not having a child to feed, to immunize or to 
discipline. The shocking statistics on accidents as the leading cause of 
death in children after the first birthday and one of the leading causes 
even before the first birthday must be told over and over again to re- 
mind ourselves of this responsibility we have to fathers and mothers 
in our supervision of the health of their children. Education of parents 
on safety is probably most effective if it is given in respect to the spe- 
cific ages of their children at the time. A knowledge of children’s 
capacities, interests, tendencies and activities at different ages, as well 
as the frequency of different types of risk and of accidents, should de- 
termine the accident-prevention topics the physician discusses with 
parents. 


HEALTH SUPERVISION 


In his health supervision of a large number of children the physician 
does not give equal closeness of follow-up to all cases. In some, family, 
prenatal or neonatal history may indicate that there is greater chance of 
certain conditions developing later. For example, a small premature 
baby or one with a history of anoxia or convulsions in the neonatal 
period would be labeled in the doctor’s mind, and preferably on his 
records, as “vulnerable” or “susceptible” and would be followed with 
particular care. Even such alertness often cannot prevent the condition 
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that is feared from occurring, but it does give the physician earlier basis 
for starting interpretation to the family so that they can adjust, and 
help their child adjust, to the realities of the situation. Giving guidance 
to the parents may well prevent an emotional disturbance that could 
be more serious than the physical condition which generated that dis- 
turbance. 

In the span of health supervision of the child from birth through 
adolescence, there are three common occasions for detecting incipient 
conditions. These are (a) examination of the newborn infant, (b) 
health supervision of the child through infancy and the preschool years, 
and (c) supervision of the health of the child of school age. 


Examination of the Newborn Infant 


The newborn infant usually receives a first appraisal in the delivery 
room and a more complete examination in the nursery. Nevertheless, 
another thorough examination should be given at the time of discharge 
from the hospital even though this is a presumably “normal infant.” 

The routine examination of the newborn infant is a time to look 
backward for clues on hereditary or familial conditions and for prenatal 
episodes that may alert one to possible abnormalities. This is also the 
time for the most careful search for congenital malformations and 
birth injuries, some of which, once ruled out, need not be looked for 
thereafter. Some, on the other hand, may not make their presence evi- 
dent until subsequent examinations. Among the conditions that might 
be detected at the time of examination of the newborn infant, four 
especially are here singled out because they are fairly common, because 
their immediate recognition is not a lifesaving measure as it would be 
with tracheo-esophageal stricture or intestinal obstruction, and because 
their early recognition and prompt treatment are possible and might 
help to prevent or reduce residual disability. These are raised angiomas 
of the face, birth injuries of the brachial plexus, foot abnormalities and 
posterior urethral valves. Another reason for particular emphasis before 
the baby leaves the hospital is the uncertainty about the time that may 
elapse before the child is brought back to the physician. Under favor- 
able circumstances three or four weeks may elapse; commonly, critical 
months go by before the first return visit. 

FactaL ANGIOMA. Very small, raised cavernous angiomas on the face 
are not uncommon. They may be entirely absent at the time of birth, 
only to appear several weeks later, or may be of pinpoint size and easily 
missed. Sometimes, however, they grow rapidly during the first days or 
weeks after appearance, but usually spontaneously cease enlarging after 
reaching between 0.5 and 2 cm. in diameter. 

Not only does this type of nevus usually stop growing without treat- 








652 CHILD HEALTH SUPERVISION 


ment, but also it often disappears spontaneously during later childhood, 
presumably by occlusion of the afferent vessel. Despite such good prog- 
nosis, the size and unsightliness of the permanent scar on the face after 
either spontaneous regression or treatment depend chiefly on the size 
of the lesion at its maximum. Therefore the finding of a small raised 
angioma on the face, even though pinpoint in size, at the time of dis- 
charge of the infant from the hospital warrants day-by-day observation 
of the lesion rather than waiting for the next routine visit to the pedi- 
atrician’s office about one month of age or later. The lesion should be 
outlined on transparent plastic, such as a piece of x-ray film. The mother 
should place this over the hemangioma every few days and should im- 
mediately report any extension to the physician. The same concern 
need not apply when the hemangioma is on a part of the body where 
cosmetic defect would be less significant. Parents should be alerted, 
however, to watch for rapid enlargement, regardless of its location. 

BracuiAL Paratysis. Brachial paralysis of one or another type is usu- 
ally associated with an absence of Moro response and upper extremity 
movement on one side. Particularly with a history of breech delivery, 
special attention should be given to the spontaneous movements of the 
upper extremities. 

Foor Derormittes. The pediatrician should organize for himself a 
systematic procedure for examination of the feet of newborn babies. 
Only by knowing what normal feet look like in respect to position, 
flexibility and range of active and passive movement can he learn to 
spot the less gross deviations. The casual appraisal of the feet during 
the physical examination of the newborn can be little better than a 
layman’s observation if the pediatrician does not get into the habit of 
making a sequence of objective observations in looking at the feet. An 
objective examination of the foot would answer the following questions: 
What is the spontaneous angle between the longitudinal axis of the 
foot and the axis of the leg? What is the angle between the transverse 
axis of the foot and the axis of the leg? What is the degree of passive 
mobility of the foot in all directions? What is the relationship of the 
anterior and posterior portions of the foot to each other? 

Not only the typical equinovarus clubfoot, but also the opposite de- 
formity of calcaneovalgus is important to detect. One of the more subtle 
deviations that might be difficult to distinguish from the normal if one 
has not been looking at feet objectively is metatarsus varus, in which 
the anterior portion of the foot is more or less sharply angulated to the 
medial side. Early overcorrection of most types of foot deviations can 
accomplish a great deal before bony structural deformity has taken place. 

ConGENITAL PostERIOR URETHRAL VALVE Osstruction. Obstruction 
of free urinary flow because of congenital posterior valves in the male 
urethra results in urinary dribbling rather than the normal forceful 
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stream of boy babies. If it is not corrected promptly, back pressure 
causes progressive and irreversible damage to the kidneys. The male 
newborn infant’s chart on the maternity service and in the physician’s 
office or child health conference should have some such item as: 


A normal forceful urinary stream has been observed 





(check) (date) —s initials) 

The infant should be left undiapered in the bassinet (or during the 
medical examination if the physician has quick reflexes) to give oppor- 
tunity to observe the stream. Once recorded, this need no longer be a 
matter of concern. 


Infancy and the Preschool Years 


Later in infancy and during the preschool years, three types of ab- 
normality may be detected by periodic health examination: congenital 
malformations or birth injuries that were not evident previously, devia- 
tions from normal growth and development, and acquired disease 
conditions. 

Ortuopepic Conpitions. Torticollis. Torticollis may or may not have 
had an antecedent history of a sternocleidomastoid nodule. Since the 
nodule often does not appear until about 10 days after birth, it cannot 
be detected at the usual time of examination of the newborn infant, 
but should be looked and felt for as a routine part of the first weeks of 
observation. Of course there are other causes for wryneck than sterno- 
cleidomastoid shortening. Postural attitudes of the very young infant 
are difficult to evaluate. Many infants strongly favor keeping the head 
turned to one side and never have a subsequent deformity. Any con- 
sistent tendency to head tilting when the baby learns to sit and stand, 
however, may look like shyness, but warrants thorough investigation 
and efforts at correction before permanent asymmetry of the face and 
realignment of the eyes in relation to the horizontal have occurred. 

Dislocation of the Hip. Among conditions present at birth and war- 
ranting early treatment, but difficult to recognize at the time of the 
first examination, is congenital dysplasia or dislocation of one or both 
hips. True dislocation of the hip is more common after breech deliver- 
ies and usually produces immediate limitation in abduction at the joint. 
With the infant on his back and with his legs fully flexed at the knees, 
the thighs should be flexed to 90 degrees and then separated. It should 
be possible to move each limb freely to about 80 degrees from the mid- 
line. Occasionally the abduction test will produce an audible or pal- 
pable click (the Ortoloni sign) due to the dislocated femoral head 
slipping over the acetabular rim. Sometimes the inguinal and gluteal 
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skin folds appear deeper and higher on the side of a unilateral disloca- 
tion. Whenever any suspicion exists, roentgenograms of the hips should 
be taken. 

Because of the uncertainty of diagnosis, the hips, especially in girls, 
should be checked repeatedly during the first months for limitation in 
abduction® and for inequality or asymmetry in position or level. When 
the child starts to stand, the posterior view may show asymmetry; if 
the dislocation of the hips is bilateral, there may be an unusual amount 
of lordosis. Certainly when the child starts to walk, the expressed con- 
cerns of the mother about the child’s strange gait should not be treated 
lightly. ‘The gait disturbance may be slight at first and does not have 
the characteristic “duck waddle” appearance until definite upward dis- 
location has taken place. 

Flatfoot. The feet of the young child are the bane of the average 
pediatrician’s existence. When are flat feet “flat”? As a rule, babies 
show little or no longitudinal foot arches during the first months of 
standing and walking, with or without weight bearing, and most con- 
tinue for a time to throw the feet somewhat into eversion. At 18 months 
of age, however, complete collapse of the arches on weight bearing can 
sometimes be demonstrated. These children with so-called true flat feet 
usually have generalized relaxation of ligamentous structures that can 
be recognized in other parts of the body as well. Some orthopedists be- 
lieve that for them, continuous support with arches built into the shoes 
until about seven years of age will permit development of greater foot 
strength and reduce permanent foot deformity. 

Congenital Scoliosis. Congenital scoliosis, with or without underlying 
bony defect, can become marked before three or four years of age. 
Strangely enough, about 90 per cent are reported to be convex to the 
left. Routine examination of the preschool child should include obser- 
vation of the line of the spinous processes in the vertical, flexed and 
prone positions. When the child is lying face down, the line between 
the shoulders normally should parallel that across the pelvis. Congenital 
scoliosis is not common, but warrants early and aggressive treatment 
when it does occur. One essence of good health supervision is to 
perform a routine and reasonably expeditious examination that will 
nevertheless detect the uncommon conditions which deserve prompt 
treatment. 

Tuberculosis. Observation of the spine may show a localized splint- 
ing and limitation in flexion indicative of an underlying tuberculosis. 
This can at times be recognized by two, three or four years of age, be- 
fore the appearance of a prominence or more advanced sign of bony 
destruction. The first warning of tuberculosis in the hip or knee may 
be slight pain or limp. Hopefully, in his health supervision work, the 
physician keeps taking current history on possible exposure to tubercu- 
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losis, advises all parents to require chest x-rays before employing domes- 
tics, and routinely performs a tuberculin test at some time in the pre- 
school years. The general reduction in incidence of tuberculosis should 
not lull us into a false sense of security or prevent us from exercising 
reasonable precautions. “It happens occasionally in the very best 
families.” 

GrowTH OF THE SKULL. In the first weeks careful and repeated meas- 
urement of the circumference of the skull is of tremendous importance. 
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Fig. 5. Example of charting of head circumference. 


The technique of measurement should be exact and should aim at ob- 
taining the largest fronto-occipital circumference. A steel tape will give 
more consistent findings. The circumference should be charted (Fig. 5) 
for prompt demonstration of a trend toward excessive increase or in- 
adequate growth. The latter would give little indication for treatment; 
the former might call for treatment, especially if associated with clin- 
ical symptoms suggestive of hydrocephalus or subdural hematoma or 
cyst. Early treatment before continued pressure has destroyed cortical 
tissues may make the difference between a normal and a mentally re- 
tarded child. 

The growth of the skull may be abnormal because of premature 
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synostosis leading to oxycephaly or scaphocephaly. Here the shape of 
the head is a better indication of possible trouble than is size. When 
in doubt, a roentgenogram may help decide whether or not operation 
should be performed to prevent brain damage and visual impairment. 

Concentra CretrnisM. Recently a newspaper reported a case of 
cretinism diagnosed in the first week of life. Of course this is most un- 
usual. Recognition of the condition before two months depends, as 
always, on keeping the possibility in mind. When an apparently normal 
baby has obstinate constipation and low food intake that cannot be 
explained, the level of protein-bound iodine in the serum should be 
determined and a roentgenogram of the epiphyses for bone age should 
be taken. When the classical facies and thick tongue have appeared, 
specific thyroid treatment probably has less effect on ultimate intel- 
lectual capacity. 

SrrasisMus. One of the most common ways in which health super- 
vision can prevent disability is in respect to the early detection of 
strabismus. During the second year of life the physician should be on 
the lookout for signs of incoordination of external ocular movements. 
Even when the parents report this to the physician, there may be no 
obvious imbalance in the movements of the eyes at the time of the 
examination. But the parents often describe how one eye tends to turn 
whenever the child is tired. In some instances the deviation has been 
detected on a photograph before it had otherwise been noticed. Any 
stories such as these are sufficient indications for further testing. Ques- 
tions on eye incoordination should be part of the history-taking around 
the second birthday. Regardless of the answers given, the physician 
should do a routine eye check around the second, third and fourth 
birthdays to make sure that there is no tendency to incoordination out- 
ward or inward (exophoria or esophoria), as contrasted with a definite 
deviation (exotropia or esotropia). He can do this by the simple cover 
test, which can be made into the form of a game with the two-year-old, 
especially if the mother is involved in the procedure. Cover one eye 
with a card, hold the child’s attention fixed on a distant object, quickly 
remove the card or shift it to the other eye and see whether the first 
eye jumps into alignment. Another test is to determine the locations 
on the cornea of a reflected light, as shown in Figure 6. Whichever 
test is chosen, the physician must familiarize himself with it by con- 
stant routine use on many children before it can become a reliable tool 
in his hands. 

Failure to detect a strabismus that is present or to refer immediately 
for specialized care is most unfortunate. If treatment of a strabismus 
is too long delayed (almost any time is too long), binocular vision or 
fusion of the two images may never develop. In addition to having lost 
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the capacity for good depth perception by binocular vision, the strong- 
est factor for maintaining coordinated eye movements is lost. It then 
becomes difficult to retain a good cosmetic result even with surgery. 
Furthermore, if constant uniocular vision results, visual acuity in the 
unused eye deteriorates (amblyopia ex anopsia). 

Hearinc. The hearing of young children should be tested routinely 
about once a year, starting at as early an age as possible. Richmond 
and his associates* have suggested practical ways of testing newborn 
infants by observing their startle reaction to a percussion “cowbell.” 
Each physician can develop his own variation of an office technique 
for obtaining a “candid” response to an unexpected sound. These are 
probably preferable to a whisper or watch tick test for rough screening 


Iris 


wa Pupil 


Normal position--no esotropia or crossed eye. 





/ 10 degrees Right esotropia or convergent strabismus. 


j 


/ If the spot of light on the Right eye is at the edge of the pupil 
/ it is 20 degrees of Right esotropia. 


If the spot of light on the Right eye is at the edge of the colored portion (limbus) 
it is a 45 degree Right esotropia. 


Fig. 6. Composite diagrammatic view of the reflections of light from the cornea of 
the right eye to demonstrate concisely the possible positions of reflections. (Adapted 
from G. P. Guibor: Journal of Pediatrics, Vol. 47.) 


of gross impairment, but have value only if the physician uses the 
method often and with reasonable uniformity. Infantile speech patterns 
and behavior disturbances may be clues to possible hearing defect, but 
are not reliable. One story that can sometimes be elicited is that the 
child has difficulty identifying the direction from which sounds come, 
so that he may go into the wrong room when called by his mother. 
When in doubt, a properly performed audiometric test gives the defini- 
tive answer. Early evidence of residual hearing loss in a child who has 
had a number of middle ear infections constitutes urgent indication for 
prevention of progressive hearing impairment by aggressive treatment 
of respiratory infections. Knowing that some hearing impairment has 
already occurred may motivate the parents to cooperate with a prophy- 
lactic antibiotic regimen if such should be recommended. 
CARDIOVASCULAR SystEM. Some time during the first year of life the 
physician should satisfy himself by palpation that there is a good fe- 
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moral pulsation in both lower extremities and, therefore, little chance 
of coarctation of the aorta. Once he does so, he should record this in 
a designated place on his record forms and need not thereafter have to 
include femoral palpation in physical examinations of this child. 

During the first year and the several years that follow, the physician 
should keep careful tab on the heart sounds to make sure that he has 
not missed a congenital heart condition. A murmur can develop even 
though not present at the outset. Such a change often occurs with a 
patent ductus arteriosus as the increasing mass of the child’s growing 
body produces progressive alteration in pressure balance between the 
two sides of the heart. The sequence of findings would move from 
absence of a murmur to a systolic murmur and finally to the typical 
continuous “machinery” murmur. With many types of acyanotic con- 
genital heart disease, growth may not be noticeably retarded or nutri- 
tion impaired, and only careful auscultation may give the clue to the 
desirability of surgical correction. When other symptoms or findings 
do exist, such as easy fatigue, frequent assumption of a squatting posi- 
tion in the preschool years, or a growth curve in the lowest percentiles 
out of keeping with the expected pattern in the family, x-ray and other 
studies may be warranted. 

Here, again, the value of graphic charting is evident. The physician 
can obtain an immediate impression of the status of the child’s height 
and weight, not only in terms of the percentile place in his age group, 
but also in respect to his deviation from his own previously established 
norm. Figure 7 shows the roughly parallel bands or zones of growth 
within which each child is more or less expected to remain during good 
health. Almost no other routine record can equal in value the graphic 
height-weight chart kept continuously in the physician’s office. 

This may be a good place to emphasize that a diagnostic roentgeno- 
gram is advised only when some specific indication for it exists. Medical 
radiation is cumulative over the years and should not be advised too 
freely. Certainly, “routine fluoroscopy” should be considered a mis- 
nomer and is not an appropriate part of health supervision. 

Urinatysis. At reasonable intervals the health supervision of a child 
should include a routine urinalysis even though the positive findings 
will be meager. One might ask for one about the first birthday and per- 
haps every two years thereafter. A routine urinalysis that uncovered an 
otherwise unsuspected juvenile diabetes would help that child to be 
placed on a controlled regimen at an early age. It is quite likely that 
maintaining diabetic control and minimizing the number of escapes 
from control will slow down acceleration of severity of the disease 
process with the years. A routine urinalysis in the preschool age may 
on occasion show albumin or pus cells due to an unsuspected congenital 
malformation of the genitourinary tract. In such instances early opera- 
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tion may be the saving factor in preventing irreversible destruction of 
still functioning renal cortex. 

At present, consideration is being given to the advisability of per- 
forming a routine test on the urine of all babies to detect excessive 
amounts of phenylpyruvic acid in cases of an inborn disturbance of pro- 
tein metabolism. The abnormal products of protein breakdown which 
are toxic to brain cells and produce the type of mental retardation 


WEIGHT — POUNDS 





YEARS 
Fig. 7. Example of weight chart for girls of preschool age. 


known as phenylpyruvic oligophrenia turn green when ferric chloride is 
added to the urine. Difficulty of obtaining specimens from young in- 
fants and determination of the time after birth when the test becomes 
positive are factors in deciding on the exact technique that would be 
recommended. If present indications are confirmed that a diet low in 
phenylalanine may minimize or prevent brain damage in children with 
this metabolic disturbance, it may become worth while to try to differ- 
entiate the one child in 40,000 who is affected. 

Viramins. One of the functions of health supervision is to advise the 
parents on the feeding of the child. This will help to maintain his nutri- 
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tion at an optimum level and will prevent conditions such as rickets 
that can result in body deformities when severe. Fortunately, severe 
rickets has become extremely rare in the United States. As a matter of 
fact, pediatric hospitals are probably now admitting more children 
with symptoms of hypervitaminosis than vitamin deficit, especially 
since the oil soluble vitamins A and D have been given in concen- 
trated form. The early signs of hypervitaminosis A and D are insidious 
and include loss of appetite, which in turn often results in an effort to 
increase the dose of vitamins. The physician giving health supervision 
should keep an eye on the actual amount of vitamin concentrate given, 
by knowing the preparations by name and content, by asking the mother 
exactly what level she uses in the dropper and by being aware of the 
amounts of vitamins present in fortified milk and other foods sold in 
the community. With the present general practice of early addition of 
solid foods to the infant’s diet and with widespread fortification of 
foodstuffs, it is easy to attain a high vitamin intake. Permanent handi- 
caps that might result from early, severe and prolonged hypervitaminosis 
are renal defect and mental retardation from D and A respectively. 

On the other hand, the current infrequency of gross hypovitaminosis 
has lulled us into a lessened state of alertness on vitamin intake. Para- 
doxically, infants on elimination diets prescribed by pediatricians for 
diagnosis and treatment of allergies have acquired hypovitaminosis A. 
Xerophthalmia can lead and has led to blindness. In other cases, inter- 
ference with absorption or utilization of fat-soluble vitamins has pro- 
duced symptoms whose significance was not recognized promptly be- 
cause the quantitative oral intake of vitamins was adequate. 

Menta Heattn. In health supervision the physician has opportunity 
to observe the kinds of relationship that exist within the family, par- 
ticularly between the mother and the child. These relationships are 
based upon deeply rooted factors over which the physician himself may 
have little influence. His recognition of the type of relationship, how- 
ever, helps him to be more effective in the counseling that he is able to 
give and to present his recommendations in a light that is more likely 
to be accepted. David Levy** has given excellent suggestions on ways 
to objectify the physician’s appraisal of the mother-child relationship 
so that his conclusions are not ones that he arrives at as a layman, but 
have some degree of scientific underpinning. 

The mother’s behavior when the child receives his injections and 
during other phases of the office visit offers occasion for assessment by 
the physician. The most important first step is merely his being aware 
that the way the mother and child get along together and feel toward 
each other is one of the items included in his health appraisal of the 
child. 
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Parents in the past 15 or 20 years have been confused by the rapid 
shifts in philosophy and teaching on the part of pediatricians and other 
professional persons concerned with child rearing. It behooves us at the 
present time to give our guidance and counseling to parents in some 
other way than as “the very latest dictum” which we may regret five or 
10 years hence, at the time of the next shift in point of view. We hope 
we are doing this by not claiming to have pat answers to mothers’ ques- 
tions or the “only correct” solutions to their problems. Instead, we aim 
to give parents a foundation in understanding of their children so that 
they can gain confidence in the decisions which they themselves reach. 
This foundation is a philosphy about children that has several com- 
ponents: 

1. The child is a person who has rights and privileges and a sense of 
dignity. He should not be humiliated, and his rights should be re- 
spected. He should be involved in the running of his life and be given 
a chance to think and to express himself. 

2. No two children are alike. Within the normal range of children, 
each child has his own particular norm to which he will tend to adhere. 
Rather than his being compared with an average or with a sibling, 
neighbor or cousin, he should be observed for indications of possible 
abnormality in terms of departures from his own norm. The parent 
should try to accept the child as he is, within his own potentialities, 
instead of trying to fit him into a preconceived mold. 

3. The degree of emotional maturity of a child at any time does not 
go hand in hand with mental capacity, language development or phys- 
ical size. 

4. A child needs to be understood at the age level in growth and 
maturation that he has attained. Timing is the essential factor; what 
is right at one time is not necessarily right at another. The parent is 
helped to understand how not to push a child too fast or wait too long 
for him to assume responsibilities and show accomplishments. 

5. The relationship in the home should be a democratic one. This 
means neither excessive parental authoritarianism on the one hand nor, 
on the other, permitting a child to run wild in an anarchic environ- 
ment. The child needs laws and limits. We believe that reasonable 
limits and reasonable punishment constitute the most effective and 
constructive discipline. 

6. Parents are human. They too have rights and privileges as well as 
emotions. They need not feel guilty about being less than perfect, even 
getting angry at their children and at times disliking them. 

Getting these concepts across to the mother is more important than 
having a pat answer to her question, “What should I do when my child 
has a temper tantrum?” 
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The Child of School Age 


In the school-age child many of the same items in health supervision 
come to the fore for prevention of handicapping conditions. Accident 
prevention cannot be stressed too much. Vision and hearing require 
periodic testing. For the heart, the outstanding concern is rheumatic 
fever, its early recognition and its prevention by adequate treatment of 
certain respiratory infections and by maintenance prophylaxis when 
necessary. For bones, the chief problems are scoliosis and the epiphysial 
and focal aseptic necrosis group of diseases, such as Legg-Perthes in the 
hip, Osgood-Schlatter’s in the tibia, and others. The physician should 
routinely make careful observation of the spine in the prone, erect and 
flexed positions so that incipient scoliosis can be recognized and referral 
made for specialized observation and decision on the need and timing 
of treatment. Full attention should be given to complaints of hip or 
knee pain. Localized swelling and tenderness in the foot of a boy five 
or six years of age would suggest involvement of the tarsal navicular 
bone (Koehler’s disease). Unilateral bowing of the leg about seven 
years of age would call to mind aseptic necrosis of the medial tibial 
condyle (Blount’s disease). Such conditions occur especially in boys, 
probably because of their physical activity. 

The physician who examines a child must not forget that the teeth 
are part of the body. He should look for gross caries, evidences of hypo- 
plasia, deformity or malocclusion. When deciduous teeth have been lost 
early, he should refer the child to a dentist for consideration of space 
maintainers. When there is malocclusion, he should refer the child to 
a dentist for orthodontic care long before adolescence. 

During the school years, and particularly adolescence, the child is in 
need of direct counseling and guidance. The physician often is in a 
unique position to give or cooperate with such help for the child. Space 
does not permit elaboration on this extremely important aspect of 
health supervision. 

From birth to adulthood, health supervision should be given in such 
a fashion that it involves the parent and also the child himself. He 
should be a party to his own health maintenance so that he learns that 
he has a responsibility as well as a contribution to make and so that he 
gains the habit of thinking of preventing disease and disability rather 
than waiting for them to develop. 
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PREVENTION AND TREATMENT OF 
VISUAL DEFECTS IN CHILDREN 


JOHN S. MCGAVIC, M.D. 


[Despite the severe limitations on prevention of some visual defects, 
nothing could be more gratifying than working with babies and chil- 
dren in the prevention of other visual defects and in the treatment of 
their eyes to avoid visual loss. 

The limitations of prevention are largely in the field of genetics. 
Here many defects could be prevented by proper selection of marriage 
partners or by control of reproduction. In actual practice we know that 
eugenics remains only a desirable possibility for the future. 

Much can be done in an educational way to prevent accidents, to 
promote proper examination of the eyes at regular intervals, acceptance 
of public health measures and proper prenatal care of women, and to 
encourage prompt treatment of ocular infections, injuries and muscle 
deviations. 

Of all these things, routine examination of the eyes offers the most 
promise. By this means we can detect many possible causes of visual 
loss while there is yet time to do something about them. Education of 
the public is easy when people come for routine examination, for at 
such times they observe other patients with eye troubles, and they are 
prompted to ask questions about diseases of the eyes. Certainly every 
parent learns something whenever he takes his child to an ophthal- 
mologist. It is obvious that parents whose children are cared for by 
pediatricians know more about children’s diseases than those who just 
let their children grow up, seeking medical attention only when it is 
acutely needed. 


ROUTINE EXAMINATION OF CHILDREN’S EYES 


Consideration of prevention and treatment of visual defects implies 
adequate examination of the eyes. If a statistical report of adequate and 
665 
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timely examinations were available, we would all be shocked by the 
small percentage of eyes examined, almost to the point of doing some- 
thing about it! 

With all due respect to feasibility, practicality, the time element, the 
shortage of doctors and the odds against something being wrong, one 
must still say that we are all remiss in not doing our best to ensure 
proper examinations at the proper times in the lives of babies and chil- 
dren. Most pediatricians do not check the eyes of newborn babies in 
the hospital very carefully, nor do they ask for ophthalmologic consul- 
tation on a routine basis even when it is easily available. The same is 
true of general practitioners. The ophthalmologist has not done enough 
missionary work to show the advisability of examination of all eyes. 
Parents neglect this, too, but are less to be blamed, for they depend 
on their doctors to advise them. 

At what times should children’s eyes be examined, and what should 
be looked for? 

The first examination should be made in the first week of life. It may 
be necessary to do this a second time, since the lids are not well opened 
and there may be some chemical conjunctivitis from the silver nitrate 
instilled after delivery. 

The minimal examination includes examination for gross deformities 
of the skull, facial bones, and eyelids. Opening the lids may require lid 
retractors, which should be available in the nursery of every hospital. 
The corneas should be examined for clarity and luster. The pupillary 
reactions to light should be tested. With the ophthalmoscope one 
should check the fundus reflex, which will disclose any opacity of the 
lens. Ideally, the fundi should be examined after dilation of the pupils 
(using Eucadryl or Mydriatin, one drop in each eye at five minute in- 
tervals for three doses). This examination is difficult and not always 
reliable unless one is accustomed to examining the interior of the eye 
of the newborn. Lid retractors are a “must.” Certainly examination of 
the fundi should be done if any defect is found on external examina- 
tion or if oxygen is being given to a premature infant. If the cornea is 
steamy or clouded or oversized, an ophthalmologist should be called in 
promptly to check the pressure and to rule out glaucoma. 

The next examination should be done at age six weeks; the next at 
age six months. If any abnormality is found, an ophthalmologist should 
be called in consultation. 

If the eyes do not appear to be straight at age six months, the child 
should be referred to an ophthalmologist to be followed up. At latest, 
referral of children with muscle imbalance should be made at 12 months 
of age. The ophthalmologist can almost always be certain of ortho- 
phoria or strabismus by this time. Early treatment gives better results 
with much less effort on the part of the mother. Prevention of ambly- 
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opia ex anopsia alone is worth while at this age and is much more 
effective early than late. 

The screen or cover test should be done while the child is looking 
at a small light. Any “jump” of the just-uncovered eye inward or out- 
ward to fix on the light indicates some muscle imbalance. This test is 
far superior to judging the alignment of the eyes by the amount of 
sclera visible between the iris and the inner canthus or by the position 
of the light reflexes on the cornea. 

The nearpoint of convergence should always be tested. It should be 
within 10 cm. of the base of the nose. It is best tested by using a small 
light which is not too bright. This is brought slowly toward the child’s 
nose; usually he will follow it. Almost every child will smile if the ex- 
aminer touches the end of the child’s nose with the light. The test can 
then be repeated with more accuracy. 

The ocular rotations should be checked with both eyes open, and 
with each eye covered if there is any failure of the two eyes to move 
equally well in any direction of gaze. It is useful to say, “Follow the 
light—don’t let it get away.” 

One should take time to acquaint the child with the light, so that 
he will not be afraid. If he touches it, he is usually convinced that it 
will be all right. Then it should be moved slowly, especially toward the 
face, to avoid frightening the child. 

The cover test should be done slowly to avoid confusing the child 
and to permit him to fix the light with each eye. The examiner will 
also do better with slow covering of each eye from right to left, and 
vice versa, since the movement to fix will be more certain. The greater 
the “jump” or movement of redress in or out, the greater is the devia- 
tion to be measured. 

During these examinations the parent and office nurse should remain 
in one spot and should not talk. Children are easily distracted by sound 
and by movement. Once attention is lost, it may not be regained during 
that session. 

Examination of the fundi should be done with the pupils dilated 
and in a darkened room under favorable circumstances at age one year. 

All children should be completely examined at age three and a half 
to four regardless of how normal the eyes appear and despite absence 
of complaints. This examination should include testing with and with- 
out cycloplegia (atropine or Cyclogyl). Retinoscopy will determine the 
refractive error on a completely objective basis as long as the internal 
muscles are relaxed with a cycloplegic. By age three and a half to four 
one can elicit visual acuity by having the child indicate the direction 
of the “fingers” on an E-chart by holding his outstretched fingers in 
the same direction. 

For example, an E which is pointed upward looks like this— fF, 
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so that the child points his fingers upward. The next E might face to 
the right (E), and the child will turn his hand sidewise, with fingers 
stretched out to the right, and so on. 

For the most part a child will do this (1) if he can see, and (2) if 
he understands “how the game is played” —or what is expected of him. 
If he does well with one eye, and becomes unruly, cross or tearful while 
the other eye is being tested, he probably does not see the chart with 
the second eye. Prolonged insistence that a child read a test-card is 
inadvisable, as well as a waste of time. A second session on another day 
will be more worth while, especially if the mother has taught him in 
the security of his own home how to point to E’s on a paper before he 
returns. 

Examination of the interior of the eye, measuring the intraocular 
pressure with a tonometer, probing the tear sac, or forcibly rotating the 
eyeball by grasping a muscle with forceps requires general anesthesia 
for children. 


STRABISMUS AND AMBLYOPIA EX ANOPSIA 


The most preventable visual defect is that of poor vision from disuse 
of an eye. This occurs in two situations: first, in an eye which is not 
used because it is not properly aligned with the fellow-eye (strabismus), 
and, second, in an eye whose refractive error differs greatly from that of 
the fellow-eye (anisometropia). In both situations the child uses only 
one eye, and the fellow-eye fails to get the usual and necessary exercise. 
Visual acuity is poor at birth and develops only with use of the eye. 

In all strabismus cases, except for the purely alternating type, one 
eye is used for fixation, while the image seen with the other eye is sup- 
pressed in order to avoid double vision. If suppression is continued for 
a long time, visual acuity does not improve. Occluding the better eye 
to force the use of the deviating eye is necessary, whether or not glasses 
are used. Occlusion must be complete and constant. Patching for a few 
hours a day, “while watching T.V.,” is of little value. Stress should be 
made on the use of occlusion as early as possible in the child’s life, 
since the rapidity of improvement is much greater in the very young. 
It is generally agreed that visual acuity cannot be improved after age 
six; though not strictly true, it is almost so. Response to patching at 
age two is infinitely better and more rapid than is the response at age 
four. If one is in doubt as to which eye deviates more, alternate occlu- 
sion is easily carried out and guarantees equal development of visual 
acuity in the two eyes. An Elastoplast patch is available and excellent 
except in hot weather. “Mystik Tape” on one lens is cooler, but allows 
“peeking.” 

Operation for strabismus does not improve visual acuity, and, unless 
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it permits binocular single vision, does not even ensure use of the eye. 
One must, therefore, continue observation and visual training as neces- 
sary after even the most successful cosmetic result has been achieved. 

When the refractive error of the two eyes is quite different, glasses 
should be prescribed. If visual acuity is unequal, patching the better 
eye plus constant use of the correcting lens is essential. The most 
troublesome situations are those in which the hyperopia or myopia is 
much greater in one eye than in the other. Here the child finds one eye 
so much easier to use than the other, or he is able to use only one eye 
for distance vision, that he unavoidably fails to improve visual acuity 
in one eye unless proper lenses and occlusion are provided. 


REFRACTIVE ERRORS AND THE NEED FOR GLASSES 


In discussing amblyopia ex anopsia it was pointed out that markedly 
unequal refractive errors often lead a child to use one eye alone, un- 
consciously. Wearing correcting lenses and occlusion of the eye with 
better vision were recommended to bring up vision in the poorer eye. 

What, then, about glasses for other reasons? What about near- 
sighted, farsighted and astigmatic eyes? 


Myopia 


Nearsighted, or myopic, people cannot see well in the distance, but 
their vision for near is usually very good, even though the book may 
have to be held close. They often see better, i.e., more easily, for near 
without correcting lenses than with the glasses on. However, they can 
also see well for near with glasses on. If vision is 20/40 or less, glasses 
should be available to ensure reading the blackboard at school or for 
appreciation of distant objects. Certainly if vision is 20/100 or less, the 
child will want to wear glasses almost all the time. He may be an 
excellent student because his myopia lets him see books without effort 
and he is not distracted by things he does not see in the distance. Since 
he is unaware of his defect, he does not complain and may even go 
near the blackboard after class to see what he missed during class. A 
parent can compare his distance vision with his children’s, using traffic 
signs, license plates, birds flying and so forth as tests, or take him to 
read a Snellen chart now and then. 

When glasses are prescribed for myopic children, parents and teachers 
should not insist on their constant wear. Rather the child should be 
told, “Here are glasses which will make you see better in the distance; 
wear them ‘as much as you want to.” Left to their own choice, most 
children will elect to wear glasses except when at play. Shatterproof 
lenses reduce the number of lacerations of the eyeball by broken lenses. 
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If myopic astigmatism is at all marked, constant use of glasses is 
preferable, but tactful presentation rather than forced use is advisable. 


Hyperopia 


This term is preferable to “farsightedness,’—which implies good dis- 
tance vision. A hyperopic person may see very well for distance and less 
well for near, or may see poorly for both distance and near. So we see 
how poor the term is. Hyperopia means that the eyeball has an anterior- 
posterior diameter shorter than normal. In order to get rays of light to 
focus on the retina, the ciliary muscle must contract to render the 
crystalline lens in the eye a better condensing instrument (accommo- 
dation). This means that more accommodation must be exercised con- 
stantly, even for distance vision, and an increasing amount is needed 
for near work. ‘Therefore, fatigue will be a factor, and disinterest in 
close use of the eyes is likely. 

Testing for hyperopia requires good cycloplegia, or the “use of drops.” 
If one eye is more hyperopic than the other, the child will use the eye 
with less hyperopia. This means that the fellow-eye will not be in focus 
at the same distance, and so disuse occurs. Correction with plus lenses 
makes the use of the eyes much easier. Very hyperopic children will 
welcome glasses and will put them on each morning without being 
told to do so. When hyperopia is equal and not marked (under + 3.00 
diopters), correcting lenses are not necessary. Hyperopia of + 4.00 di- 
opters or more is often associated with convergent strabismus (eso- 
tropia ). 

Accommodative convergent strabismus is diagnosed when the eyes 
are straight with correcting lenses on and one eye deviates in with the 
glasses off. Prevention of amblyopia ex anopsia is important here, using 
lenses alone or, if necessary, combined with occlusion of one eye. 


Astigmatism 


This may be hyperopic, myopic or mixed. If it is not over 1.5 diopters 
in amount, correcting lenses are not needed until the child is older. 
More marked astigmatism, especially of the hyperopic variety, warrants 
correcting glasses. 

Astigmatism of 2.5 diopters or more demands constant wearing of 
glasses as early as it is detected. Correction of myopic astigmatism is 
less essential because the child sees reasonably well for near even with- 
out glasses, whereas farsighted astigmatism prevents a clear image at 
any distance from the eye. 

Oddly enough, mixed astigmatism allows good vision and causes few 
symptoms until age 20 or 30. 
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Summary 


To sum up the use of glasses to prevent visual defects, one can say: 

1. A sharp image on the retina early in life is necessary for full de- 
velopment of visual acuity. 

2. Using plus lenses reduces the overconvergence which goes with 
excessive accommodative effort (third nerve supply for both) and so 
helps some types of convergent strabismus. 

Contrariwise, minus lenses for myopia help the patient converge, so 
overcoming the divergent strabismus which is often associated with 
myopia. 

3. Correction of unequal refractive errors in the two eyes allows them 
to be used together, affording binocular single vision and so also avoid- 
ing amblyopia ex anopsia. 

All children should be tested for refractive errors by an ophthalmolo- 
gist. Optometrists have no place in testing children because they lack 
medical training, because they cannot use cycloplegic “drops,” and be- 
cause they do not and cannot do adequate examination of the eyes at 
the same time that the refraction of the eye is determined. 


ACCIDENTS 


The prevention of accidental injuries to the eyes is a difficult matter. 
Banning of B.B. guns and fireworks by law has proved effective in those 
communities in which such ordinances have been passed. 

It is impossible to prevent accidents by legislation alone, however. 
A constant educational campaign in newspapers, magazines, and by 
word-of-mouth advice to parents from pediatricians and general prac- 
titioners is the best method of prevention. They must be warned about 
arrows, sharp sticks, slingshots, knives, scissors, glass bottles, easily 
breakable toys, and about the danger of foreign bodies from pounding 
metal on other hard objects. 

In the treatment of injuries, promptness is important. Both perforat- 
ing and contused injuries respond better early than late. Suturing of 
even small lacerations saves many eyes each year. Prevention and treat- 
ment of infection in injuries are most important. No injury is too slight 
to warrant careful examination as soon as possible. The over-all cost 
of prompt treatment of all eye injuries by an ophthalmologist would be 
less than the present cost of delayed care of just the more serious in- 
juries. The fault here lies not with the pediatrician or general practi- 
tioner, or availability of ophthalmologists, but with parents who, be- 
cause of lack of knowledge, “wait to see how it will be tomorrow.” 
Parents must be taught preventive methods before they can teach their 
children. School officials and teachers also need information on preven- 
tion of accidents. 
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There seems to be no substitute for good judgment or for constant 
supervision of children at play during those years in which they cannot 
think for themselves. Grandmothers have a definite value in supervisory 
capacities; certainly they outrank teen-age baby-sitters in the prevention 
of injuries. 


VENEREAL DISEASE 


One of the most outstanding records of prevention of visual defects 
has resulted from the mandatory use of silver nitrate in the eyes of new- 
born babies. Before the introduction of silver nitrate, gonorrheal infec- 
tion was a common cause of loss of vision. When properly carried out, 
the Credé method has reduced the incidence to almost zero. In the 
presulfonamide days treatment of gonorrheal infection of the eye was 
most unsatisfactory, even when 24 hour special nursing care was avail- 
able for afflicted infants. Now there are many drugs which will eradicate 
the infection promptly. Considerable effort has been made to substitute 
antibiotics for silver nitrate as a routine in prevention. Because the 
chemical conjunctivitis following silver nitrate instillation is not serious, 
and because of the possibility of inducing sensitivity to antibiotics, 
especially penicillin, there seems no need to change existing laws or 
methods. If any change were to be made, one of the sulfonamides would 
be preferable, since inclusion-body conjunctivitis can be prevented at 
the same time. This virus disease comes from a cervical infection in the 
mother and begins in the eye on the seventh to the tenth neonatal day; 
it tends to be persistent. 

Congenital syphilitic infection has been largely prevented by routine 
prenatal serologic testing which leads to proper treatment of the mother 
at the time when her own response to chemotherapy and penicillin is 
at its best. Treatment of congenital syphilis by drugs and fever therapy 
has been tremendously improved, so that visual damage from keratitis 
and choroiditis is infinitely less than it formerly was. 

Because of wide use and acceptance of serologic tests, acquired syphi- 
lis is also diagnosed much earlier than it used to be, and one seldom 
sees active uveitis or optic atrophy due to syphilis. 

One cannot write anything on this subject without repeating the 
warning of health officers that both gonorrhea and syphilis are again 
on the increase. Hence if we wish to keep up the splendid record of the 
recent past, constant vigilance will be still necessary. 


ENDOGENOUS INFECTIONS 


Certain systemic diseases in children may be responsible for meta- 
static retinitis or endophthalmitis. Meningococcal meningitis, the ex- 
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anthematous diseases, pneumococcal pneumonia, and so on, may be 
complicated by ocular involvement. These are less frequent because of 
the response of some of the diseases to chemotherapy and antibiotics. 

Toxoplasmosis is transmitted from the infected mother to the un- 
born baby. The lesions tend to be bilateral and usually involve the 
macular areas, so that visual damage is severe. Treatment of the mother 
is most important. The child’s eyes are involved in irreversible manner. 
The next few years should see great progress in the prevention of this 
and similar diseases—histoplasmosis, coccidiomycosis, and the like. 

Brucellosis is not a common cause of ocular inflammations in chil- 
dren, but is preventable if all public health regulations are followed. 

The importance of nematode infestation as a cause of chorioretinitis 
has been brought out in the past 10 years. Here again prevention is 
possible by following well established public health measures. Specific 
treatment of active eye lesion is almost unknown. Indeed, the diagnosis 
is seldom made except on histopathologic examination. 

Rubella, or German measles, involving the mother during the first 
trimester of pregnancy can result in severe damage to the eyes and other 
organs of the fetus. Cataract, microphthalmos, secondary glaucoma, 
atrophy of the iris, strabismus, and degeneration of the retina have been 
reported. Deaf-mutism, cardiac involvement and mental deficiency also 
occur. There is some evidence that gamma globulin in doses of 0.2 cc. 
per pound of body weight may be protective if given to the mother 
within one week after exposure to rubella. Obviously the best method 
is to prevent the occurrence of rubella by exposure of all girls before 
they reach the childbearing age. 

Immunization against influenza, smallpox, chickenpox, measles, 
mumps, diphtheria and scarlet fever is also advisable, although not all 
children born of mothers who had been infected by these during preg- 
nancy show ocular defects. 

Avitaminosis in the pregnant woman may result in ocular defects in 
the newborn just as infections, inflammations and traumata may affect 
the developing eye. The stage at which these noxious agents are active 
determines the part of the eye to be involved, and such arrests in de- 
velopment may simulate sporadic genetic phenomena. 


DACRYOCYSTITIS 


Occasionally a child is born with one or both tear ducts blocked. 
‘Tearing is not marked. The mucous secretion and epithelial debris col- 
lect in the tear sac, which usually becomes secondarily infected. 

No medication is effective, and so none should be ordered. 

Occasionally the membrane can be ruptured by forcing the contents 
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of the dilated tear sac into the nose by digital massage. Irrigation of the 
nasolacrimal duct may be effective. 

Usually, however, it is necessary to pass a silver probe through the 
canaliculus and nasolacrimal duct to rupture the membrane. This may 
be followed by irrigation if necessary, but reprobing is rarely necessary. 
This can be carried out at any age and should not be delayed beyond 
six months of age. When feasible, it can be done in the office without 
general anesthesia. 

The results are excellent. 


RETROLENTAL FIBROPLASIA, OR RETINOPATHY OF PREMATURITY 


During the past 15 years one of the most notable phenomena in all 
medical history has been observed. That is, a completely new disease of 
the eye has been described, studied extensively, and eradicated by co- 
operative clinical and laboratory research. In 1942 retrolental fibroplasia 
in premature infants was first described. By 1948 the true nature and 
clinical course of the disease were properly understood. By 1951 the 
relation of intensive oxygen therapy to the occurrence of the disease 
was reported. By 1955 the pathogenesis had been proved clinically and 
in laboratory animals. 

In brief, too much oxygen affects the incompletely developed retinal 
vessels, causing vasoconstriction, which suppresses vascularization. Sec- 
ondary proliferation of endothelial cells leads to new vessel formation 
on the retina and in the vitreous. Detachment of the retina may follow. 
Regression may occur at any stage. 

Prevention of the disease by giving the least amount of oxygen neces- 
sary for survival of the premature infant has been a spectacular success. 

All premature infants should be examined carefully by an ophthal- 
mologist. Severe myopia in one or both eyes is now being found in those 
children who had retrolental fibroplasia in one eye, and in those pre- 
mature babies who just escaped clinical evidence of the disease. 


CONGENITAL CATARACTS 


Early recognition of congenital cataracts allows proper evaluation of 
the visual status of a young child. A monocular congenital cataract is 
usually left alone. Small opacities in the embryonic and fetal nuclei may 
likewise not require operation, but large cataracts may reduce vision 
sufficiently to require operation at age six months. Zonular opacities are 
usually observed at intervals, and operation is postponed until the child 
is older. ‘he important thing is that enough rays of light can be focused 
on the macula to permit development of central visual acuity. As long 
as this is possible, operation can be delayed to get the better coopera- 
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tion of the child and the greater safety of general anesthesia. If the 
child obviously does not see, if nystagmoid movements develop, or if 
the fundus reflex is absent and no view of the fundus can be had, the 
operation should be done so that the eye will be used as early as possible 
in the child’s life. The results from operation are good, but separation 
of the retina is not uncommon about 20 years later. 


GENETIC FACTORS IN OPHTHALMIC DISORDERS 


A study of the causes of blindness in England in 1948-50 showed 
that 50 per cent of those in the 15 to 30 year age group and 25 per cent 
of those in the 30 to 50 year age groups were blind because of congenital 
hereditary factors. The incidence of these has been rising in the past 
20 years. 

These disorders range from obvious developmental defects such as 
colobomas and mandibulofacial dysostosis through the phakomatoses 
which become manifest later in childhood, to those hereditary traits 
which have a late onset, such as some cataracts, some glaucomas, macu- 
lar degeneration and diabetic affections of the eve. 

Some conditions are dominant, such as migraine and angioneurotic 
edema. Others are dominant with variable expressions, such as the 
phakomatoses, arachnodactyly and brachydactyly with spherophakia, 
and the syndrome of blue scleras, fragile bones and otosclerosis. In the 
latter all have blue scleras, 60 per cent have fragile bones, and only 
24 per cent have otosclerosis. 

Some are irregularly dominant such as mandibulofacial dysostosis, 
with which deafness is a common and important-to-recognize coexist- 
ing defect. Some are sex-linked dominant traits such as retinitis pig- 
mentosa. Others are recessive, and here consanguinity is most marked. 
The Laurence-Moon-Bied] syndrome is an example. Incomplete dom- 
inant and recessive inheritance also occurs. Interesting are those in 
which a disease has an anticipatory element such as diabetes. In one 
local family the grandson was first found to have diabetes, later his 
father, and several years later still, his grandfather was so diagnosed. 
Some diabetes has dominant and some recessive modes of inheritance. 

What can be said of prevention of genetic defects? First, we do not 
know enough about the subject. Second, what is known is not widely 
appreciated. Third, it would be difficult to stop people from joining 
genes with a eugenically undesirable marriage partner even though the 
probable outcome of such a union were clearly explained to both 
parties. 

In actual practice most of us do not know much of our own family 
traits or inheritances. Even if one knows that several members of the 
family have diabetes, cataract, colobomas, and so on, he is not likely to 
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inquire into the family tree of the person to whom he plans to be 
married. If he did so, he might have difficulty getting competent advice. 

The prospect of prevention of genetic defects seems poor for the 
future, as is usually the case with things requiring education of both 
the professions and the lay public. In a world in which marriageable 
people wonder whether they will survive the next atomic explosion, it 
is asking a great deal for them to consider the disadvantages of continu- 
ing a line of people with blue scleras, neurofibromas, driisen of the 
nervehead or migraine headaches. If a person has survived retinoblas- 
toma (a 50 per cent chance of survival in past years), he probably 
would take a dim view of foregoing fatherhood, let alone considering a 
life of celibacy if his religious inheritance forebade birth control. 

Nevertheless, doctors do have a responsibility in advising people about 
eugenics. Pediatricians are in a particularly advantageous position for 
discovering congenital defects and hereditary traits. 


RETINOBLASTOMA 


This is a congenital tumor arising in the retina. It is bilateral in about 
one third of the cases. Uniformly fatal unless treated, this tumor has 
had a 50 per cent mortality rate in past years. About 100 children per 
vear are affected in the United States. 

The safest treatment is enucleation of the eyeball. In the past few 
vears unusually good success has been obtained by combined treatment 
with x-ray and T.E.M. (triethylmelamine) given intravenously. This is 
usually given to the second eye after enucleation of the more involved 
eye. 

Retinoblastoma occurs sporadically, but has been recorded in several 
generations of a family. Siblings of a child with retinoblastoma have 
the same chance as the general population of children to have such a 
tumor. However, almost all children of survivors of retinoblastoma are 
likely to have bilateral retinoblastomas. Therefore survivors should be 
urgea not to have children. 


OPTIC ATROPHY 


Papilledema and optic atrophy in hydrocephalus and craniostenosis 
and brain tumors can be prevented or relieved by early recognition and 
operative relief of the increased intracranial pressure. 


CONGENITAL GLAUCOMA 


This may be due to an anomalous development of the filtration angle 
or to some intrauterine disturbance. Though the operative treatment is 
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much more often successful than it was in former years, the results still 
leave something to be desired. 

Early recognition and treatment are necessary to prevent loss of visual 
fields and later of central vision. 


READING PROBLEMS 


Perhaps reading problems need not be considered under visual de- 
fects, but inability to use effectively a normal organ of the body is 
equivalent to a real defect. Poor reading is a great handicap in the 
modern world. 

Most reading disabilities are not due to the eyes. However, careful 
examination of the eyes and of hearing are necessary before looking for 
other causes. If these are normal, one should check for mirror-reading, 
for crossed dominance (using right eye and left hand, or vice versa) 
and for poor attention to the task of reading. The intelligence quotient 
should also be determined. 

Then one looks into the manner in which reading was first taught. 
The “old-fashioned” method of teaching, including phonetics, is the 
best. Some use of flash cards to promote recognition of whole words 
at a glance and later on teaching a child how to scan a paragraph add 
to the speed and pleasure in reading. One should listen to a child read 
aloud and insist that he be looking several words beyond the one he is 
actually speaking. Not all children will learn to read equally well or 
equally rapidly, of course. Some will learn by one method better than 
they would by another method. Hence a different approach may be all 
that is needed. 

Emotional problems, especially in the home, are often most impor- 
tant in reading problems. 

Remedial reading carried out by well trained instructors is the best 
method of retraining a child. This should be done early, before a psy- 
chological “block” occurs. A child will not try if he has been convinced 
he cannot read well. He does not want to display his lack of ability. 
Furthermore, he needs encouragement, not only that he can soon do 
better, but also that his other school work will be more fun and easier 
when he has practiced reading more. Meanwhile, he should be ade- 
quately praised for other things he does well, especially for any progress, 
however slight, he is making in reading. 


601 Montgomery Avenue 
Bryn Mawr, Pennsylvania 








HEARING DEFECTS IN CHILDREN 
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WV hen a mother brings a child to the physician and complains that 
Johnny is four years old and still cannot speak, or that Susan seems back- 
ward in school, disinterested and inattentive, the first question that 
should arise in the mind of the physician is, “Can this child hear?” 
One of the earliest clues to the presence of a hearing loss is retarded 
or defective speech. Temper tantrums in a speechless child, retarded 
school work, inattention and many emotional disturbances may be 
caused by varying degrees of hearing impairment. The early detection 
of a hearing loss by the pediatrician can generally prevent serious future 
disability. 

Such detection, however, is not a simple matter. The difficulties in- 
volved in diagnosing hearing losses in young children, as well as a gen- 
eral unawareness of the often serious effects that can result from a 
handicapping hearing loss, are the basic reasons for the lack of emphasis 
given to these matters. It is hoped that this symposium will be the 
means of stimulating a more positive approach to the over-all problem. 

The extent of the problem may be determined from a report by 
Landis* that in 1952 in the public schools of Pennsylvania there were 
about 50,000 children with defective hearing. In Philadelphia alone 
4 per cent of the children tested showed significant hearing losses. A 
report covering 98 public schools in Chicago® showed that 2.8 per cent 
of the pupils had a loss of 30 decibels or more for two or more frequen- 
cies in the speech range. An important aspect of studies such as these is 
confirmation of the fact that without routine periodic hearing tests in 
the schools often neither the teacher nor the parents suspect a hearing 
loss in many mildly and even severely impaired children. The report on 
the Philadelphia school children indicates that almost 80 per cent of the 
cases of impaired hearing discovered were characterized as conductive 
hearing losses, which suggests that the majority of such cases could 
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either have been prevented or cured if detected and properly treated 
early enough. 

The high incidence of mild or even moderate hearing loss in children 
below the age of six is not fully appreciated because such losses in pre- 
school children often go unrecognized. In 54 per cent of the cases 
found in the Chicago audiological screening clinics> to have a moderate 
loss or a severe loss of 35 decibels or more for the speech frequencies, 
even the children’s own parents had no suspicion of any hearing difh- 
culty. While the great benefit to be derived from routine testing in a 
school hearing conservation program is apparent, an adequate testing 
program for the preschool child with symptoms suggesting deafness 
would also be most valuable. 

It is becoming increasingly evident that hearing defects are important 
medical problems not merely because of their high incidence, but more 
so because of the severe repercussion that a hearing impairment may 
have upon the personality of the child. Many children, unable to hear 
all that goes on in the classroom, are compelled to repeat grades when 
their actual ability to do the work would be adequate if they could hear. 
Other children begin to feel they do not fit in with their classmates, 
and they, therefore, develop various forms of antisocial behavior which 
create serious and often unrecognized problems both at home and at 
school. Such children are often incorrectly diagnosed as being dull, 
mentally retarded, aphasic, psychologically disturbed or even psychotic. 
The singularly severe effect that a handicapping hearing loss can have 
upon a personality places this problem in the foreground of medical 
importance. 

For the pediatrician or general practitioner it is vital that in treating 
ear infections he does not become reliant on antibiotics alone. Though 
the incidence and severity of middle ear infections have been remark- 
ably controlled by such drugs, there is growing evidence that despite 
excellent medical care a large number of children continue to have hear- 
ing losses after experiencing such infections. 

Antibiotics are not always effective in preventing conductive hearing 
loss. The physician should constantly be aware of this possibility when 
treating such cases. 

To provide the pediatrician with a general perspective of the field of 
hearing impairment and its concomitant problems is the purpose of 
this article, as well as to furnish him with a practical means of solving 
these problems in his own practice. 


CONDUCTIVE AND PERCEPTIVE DEAFNESS 


Hearing losses are classified into two types—conductive deafness and 
perceptive deafness—according to the site of the lesion responsible for 
the deafness. 
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In conductive deafness the site of pathology lies in or lateral to the 
footplate of the stapes such as in the outer or middle ear. This obstructs 
the conduction of sound waves to the inner ear. In perceptive deafness 
the lesion lies medial to the stapes and may include the inner ear, the 
eighth nerve or the higher centers. Distinction between the two types 
can be made from the results of hearing tests in association with the 
history and examination. There is also some therapeutic distinction, 
since conductive deafness has a far more favorable prognosis than per- 
ceptive deafness. 

A patient with conductive deafness will have difficulty in hearing the 
sound emitted by a tuning fork when the tone is conducted to his ear 
through the air. But when the tuning fork is placed in direct contact 
with the bones of his skull (called bone conduction testing), the patient 
will hear the tone extremely well and often better than a person with 
normal hearing. When such a patient is spoken to loudly enough, he 
not only hears, but also has no difficulty in understanding what is being 
said (if he is old enough). Deafness produced by a conductive lesion is 
rarely more severe than 60 decibels, and even if it is present at birth it 
seldom is the cause of a significant speech disorder. 

This is in contrast to congenital perceptive deafness, which is often 
accompanied by a speech disorder. Not only is the air conduction of 
sound reduced, but the bone conduction is also reduced and may even 
be entirely absent. Persons with perceptive deafness have difficulty both 
in hearing and in discriminating what is being said. Making the speech 
louder frequently does not improve the discrimination and may even 
make it worse. A hearing loss greater than about 65 decibels is usually 
attended by a defect in the perceptive mechanism. 


HEARING AND SPEECH DEVELOPMENT 


To understand the problems associated with hearing impairment in 
children, it is necessary to appreciate the intimate relation between hear- 
ing and speech development. Throughout infancy the child listens to 
speech, learns to associate sounds with meaningful information, and 
subsequently mimics what he hears. By the age of three a normal child 
has most of his speech patterns developed. But the child with no useful 
hearing will develop little or no intelligible speech spontaneously, be- 
cause what he has never heard he cannot imitate. If he has a partial 
hearing loss accompanied by distortion, he will be able to develop a 
form of speech pattern which most likely will be defective. 

When acquiring speech, a child learns to pronounce vowels and con- 
sonants and by combining them to form varieties of sounds that con- 
vey meaning. In our audible frequency range the vowels (a, e, i, 0, u) 
are low tones, while the consonants are high tones. If a child has a 
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high tone hearing loss with little loss in the low tones (a common find- 
ing in children as well as adults), he will hear the vowels or low notes, 
but the consonants will be inaudible or seem distorted. Since a language 
has little meaning if only vowel sounds are heard, discrimination in 
what is being heard is often difficult in such cases. 

Children who have difficulty in correctly pronouncing certain sibilant 
sounds, particularly “‘s,” were in the past apt to be described as being 
“tongue-tied.” Most such children are not in reality tongue-tied, but 
have a high tone deafness that does not permit them to hear the sibilant 
sounds in the high frequency range. A child with such a high tone loss 
may hear the sound of “s” as “t,” and in learning to pronounce words 
to form speech he will repeat only what he is able to hear. If he does 
not hear accurately, he cannot repeat accurately what is said to him. 

Our sense of hearing serves to monitor and control not only what we 
say, but also how we say it. It tells us whether we are speaking loudly 
or softly and informs us of other quality characteristics in our own 
voices. It also makes us aware of our own enunciation. When this 
monitoring or feed-back system is not functioning properly, many fac- 
tors may be affected in our speech. 

If the hearing monitor is not present during infancy and childhood 
(as in profound perceptive deafness), such speech as the child may be 
able to perform will lack control of most of the recognized qualities. If 
the hearing monitor system is impaired after speech patterns have been 
established, there often occurs a deterioration of voice and speech, with 
poor enunciation and slurring of words because the patient does not 
constantly hear his mistakes. He believes he speaks distinctly when 
actually he does not. In such cases training called “speech insurance” 
is helpful in preventing speech deterioration. 

It should be pointed out that we hear our own voices not only through 
airborne sound, but also through bone conduction. As a matter of fact, 
when air conduction is affected, but bone conduction remains normal, 
as in conductive deafness, there is little effect on the voice or speech, 
because the bone conduction acts as a monitor control. When, how- 
ever, both the bone conduction and the air conduction mediums for 
hearing are depressed, the patient has difficulty in hearing his own voice. 
He therefore often speaks loudly in order to hear himself. This in part 
explains the loud voices of some patients with perceptive deafness. 

In some patients with excellent bone conduction the voice is often 
abnormally soft and low, because they hear themselves too well by bone 
conduction. If they actually speak in what the normal listener would 
assume is an ordinary tone, to themselves it seems as though they are 
shouting. They consequently soften their speech to a level which seems 
to be normal to them. 

In many cases of perceptive deafness the monitoring system is itself 
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distorted, so that there is not only a loss of hearing, but also a distor- 
tion to the listener in the sound that is heard. 

Children with high tone deafness present a most complex and often 
deceptive picture. Sometimes they seem to hear and understand well, 
particularly when they are looking at the speaker or paying strict atten- 
tion, while at other times they seem to be inattentive and backward, 
especially under certain conditions not often apparent to the layman. 
Most of the adverse effects upon the child’s personality have their 
origin in the distorted communication caused by such high tone 
deafness. 

From this nucleus the development of abnormal behavior and malad- 
justment of the child to his immediate social community can be readily 
predicted. Most such children present behavior problems before the 
cause of their difficulty is recognized and understood, and the child 
properly treated. It is the responsibility of the pediatrician to be aware 
of the effects of hearing loss, to be able to detect it, and to know what 
to do for the child. It is also important that he be constantly aware of 
the considerable difference in the effect of a severe hearing loss if its 
onset is before or after the child has reached the age of three, when 
speech patterns have been reasonably well established. 


COMMON CAUSES OF HEARING LOSS 


Let us review briefly the most common causes of hearing loss in chil- 
dren, dividing them into two categories—those that are congenital and 
those that develop during infancy and childhood. 

Among the common causes of congenital hearing loss are (1) inheri- 
tance, (2) maternal rubella and other infections occurring during the 
first trimester of pregnancy, (3) Rh incompatibility, with kernicterus, 
and (4) congenital abnormalities. 

For orientation purposes a brief comment on the essential features 
produced by each of these causes is included. With the exception of 
obvious visible congenital malformations of the ears causing a conduc- 
tive deafness, physical examination of the ears in most instances of 
congenital deafness reveals essentially normal §ndings. ‘The lesion in 
such cases lies in the neural elements of the auditory pathway. 


Inheritance 


‘The most common form of congenital deafness due to inheritance 
is the severe perceptive loss that leaves the child with little useful resid- 
ual hearing (Fig. 8). Such a child requires institutional training in a 
school for the deaf. Children with this type of loss are usually brought 
to the physician because of the absence of speech development and the 
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lack of response to sound. Sometimes these children are difficult to 
distinguish from youngsters with aphasia or psychiatric disturbances, 
but an accurate distinction as early as possible is obviously essential for 
proper management. 

In Figure 9 is seen another important type of congenital inherited 
deafness—the high tone loss which is accompanied by a speech defect, 
particularly with the “s” sound. This type of loss is generally nonpro- 
gressive and irreversible. Its early diagnosis is vital to the normal rearing 
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Fig. 8. Profound congenital hereditary perceptive deafness. (Normal hearing is 
around “0” db. in all frequencies. The greater the distance from the “0” db. line, the 
greater the hearing loss. The lower frequencies are on the left half of the audiogram 
and the higher ones on the right.) Any hearing loss in the better ear greater than 30 
db. in the frequency range from 500 to 2000 usually requires the use of a hearing aid. 


of the child. Such a child is one who is often accused of being back- 
ward or inattentive, and who insidiously develops into a behavior and 
social problem. He hears well, but has difficulty discriminating speech 
sounds. Unfortunately, present day hearing aids amplify sounds, but do 
not improve discrimination, and are only of minimal help in such cases. 


Maternal Rubella 
a 


Maternal rubella in the first trimester of pregnancy (and probably 
other viral infections) can result in varying degrees of perceptive deaf- 
ness. ‘These may be mild or profoundly severe (Fig. 10). 


Rh Incompatibility with Kernicterus 


Figure 11 shows the classical type of hearing loss produced by Rh 
incompatibility with kernicterus. Almost invariably this is accompanied 
by athetoid cerebral palsy. The speech defect present in these children 
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Fig. 9. Fig. 10. 
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Fig. 11. Fig. 12. 


Fig. 9. High tone congenital perceptive deafness. 

Fig. 10. Perceptive deafness resulting from maternal rubella during first trimester 
of pregnancy. 

Fig. 11. Perceptive deafness caused by Rh incompatibility with kemicterus and 
athetoid cerebral palsy. 

Fig. 12. Conductive deafness due to complete congenital aplasia of the external 
auditory canal. 


is due not only to the cerebral palsy, but also to the high tone hearing 
loss, which is generally neither progressive nor reversible. 


Congenital Abnormalities 


Congenital abnormalities such as atresia of the auditory canals, mal- 
formed auricles, Treacher-Collins syndrome, and ossicular malforma- 
tions produce a conductive type of hearing loss that is similar to the 
curve shown in Figure 12. If spoken to loudly enough, these children 
have little trouble hearing what is being said, and they experience no 
distortion or difficulty in discriminating. They also do not have marked 
speech defects. The bone conduction in these children is normal. In 
many instances these children can have their hearing restored by re- 
cently developed surgical procedures. I have lately seen three cases of 
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congenital fixation of the stapes in children below the age of 10, one 
of whom at the age of five had her hearing restored to normal by 
means of a stapes mobilization. 

Sometimes there are multiple congenital defects involving also the 
neural mechanism of hearing. This causes a perceptive loss with the 
bone conduction either reduced or entirely absent. 


Other Causes 

There are many other causes of congenital deafness, such as syphilis 
and drug toxicity, but the most common ones encountered in pediatric 
practice have been described. Congenital losses are important because 
they can affect the development of speech and can lead to many per- 
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Fig. 13. Severe perceptive deafness caused by excessive use of neomycin. 


sonality and emotional disorders. ‘To prevent such disorders it is essen- 
tial that a correct diagnosis be made and corrective measures instituted 
as promptly as advisable. The physician generally has the initial re- 
sponsibility not only of detecting the presence of such a hearing defect, 
but also of seeing that a definitive positive diagnosis is established and 
therapy begun. 

During infancy and childhood the most frequent causes of deafness 
are anoxia, drug toxicity, diseases, trauma, inheritance, hypertrophied 
adenoids. Even a hasty perusal of these cases indicates the importance 
of preventive measures and the vital role that must be assumed by the 
physician in treating children. 

Awnoxia. Anoxia following birth has been known to produce a per- 
ceptive high tone type of hearing loss similar to that shown in Figure 11. 

Drue Toxiciry. Figure 13 shows the profound deafness produced in 
a three year old child after excessive use of neomycin. Streptomycin can 
also cause a similar loss in hearing. 
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Diseases. Among the diseases that can produce hearing loss in chil- 
dren are scarlet fever, meningitis, measles, otitis media, intracranial 
neoplasms, and the high fevers and convulsions accompanying infec- 
tions. Mumps is probably the most common cause of unilateral deaf- 
ness encountered in practice. Deafness in one ear can go unnoticed for 
many years, particularly when the deafness occurs in the right ear, since 
most people use the telephone on the left ear, holding it with the left 
hand in order to leave the right hand free. Sometimes it is not until the 
child or even adult tries to use the telephone on his right ear that he 
becomes aware of the hearing difficulty even though it may have been 
present for years. It is not unusual for a person so unknowingly con- 
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Fig. 14. Mild auditory defect due to exposure to the acoustic trauma of cap guns. 


ditioned to having only one useful ear to feel that his loss occurred sud- 
denly at the time he first discovered he could not hear when using the 
telephone. 

Trauma. Figure 14 shows the hearing loss which resulted in a child 
aged nine due to exposure to cap guns.’ This is usually accompanied by 
a ringing tinnitus which, when it subsides, leaves some high tone deaf- 
ness. Firecrackers exploding close to the ears and pistol fire may cause 
this type of hearing loss in children as well as in adults. Direct trauma 
to the head such as from falls and head blows may also produce this 
kind of hearing loss, to a much greater degree. There may be no visible 
damage to the eardrum or middle ear, and there may be no evidence of 
fracture in the temporal bone. Shucknecht* showed that a blow to one 
side of the head can affect the hearing of either or both ears, by damag- 
ing the inner ear itself. 

INHERITANCE. There is a severe kind of inherited deafness which be- 
gins in early childhood or adolescence and progresses until little useful 
hearing remains. Figure 8 is similar to the audiogram of one such child 
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in a family in which eight known members had normal hearing until 
the age of about nine or 10, after which insidious severe nerve deafness 
developed over a period of a few years. 

Hypertropuiep ApeNow. The most common cause of conductive 
deafness in children is hypertrophied adenoid tissue. The high incidence 
of hearing loss in children with hypertrophied adenoids, particularly 
when there is an accompanying history of mouth breathing and ear in- 
fection, is not fully appreciated because routine hearing tests are rarely 
done on such children below the age of six. 

In an investigative report now in publication the author performed 
comprehensive hearing studies on 100 children referred for ear symp- 
toms and found that over 90 per cent of the conductive hearing losses 
were associated with adenoid hyperplasia. About 35 per cent of the 
cases gave histories of previous tonsillectomy and adenoidectomy, but 
the symptoms were not cured either because of adenoid regrowth or 
inadequate surgery. It was furthermore demonstrated that the vast 
majority of these hearing losses are reversible and curable if a careful 
adenoidectomy under direct visualization is directed to the removal of 
all possible adenoid tissue behind both eustachian tubes. Adenoid ab- 
normalities and the indications for their removal relate only to cases of 
conductive deafness and not to other types. It is also judicious to point 
out that many cases of conductive deafness due to hypertrophied ade- 
noids can be obviated by early attention with antibiotics, myringotomy, 
allergic control, proper humidification of air and prevention of otitis 
media following acute rhinitis. 


With this brief review the pediatrician has at his command, not all, 
but most of the common causes of hearing loss in children. 


HEARING TESTING BY THE PEDIATRICIAN 


A reliable quantitative hearing study of a young child is often most 
difficult. With younger children it is often not possible to obtain even 
reliable air conduction tests, let alone bone conduction and speech 
tests. The principal responsibilities of the pediatrician are (1) to be on 
the alert for the possible presence of a hearing loss in his patients and 
(2), when the findings are suspicious, to determine whether more defini- 
tive studies are warranted. The practicing physician is rarely equipped 
to obtain a quantitative threshold and definite diagnosis. Since the solu- 
tion to the over-all problem of deafness, however, depends upon its 
early detection, the main responsibility necessarily rests with the prac- 
titioner. 

There are many methods by which the physician can determine 
whether deafness is a reasonable etiologic possibility. One method is 
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to secure an accurate history. For example, a child who never answers 
or comes when he is called from another room, but does react when 
he can see the face of the caller, could possibly have impaired hearing. 
It is important in such instances to determine carefully whether the 
calling is done by voice alone and is not accompanied by stamping the 
foot or banging on a table. The child who cannot be awakened by 
speaking to him in a loud voice should be considered in need of hearing 
testing, especially if he also presents retarded or defective speech de- 
velopment. Since similar negative responses are often obtained from 
emotionally disturbed children, careful distinction is essential through 
hearing studies, as well as other consultations. 

Another method is to attempt to have the child respond to certain 
noise makers. It should be borne in mind, however, in examining some 
children below the age of five that clapping hands behind the child’s 
back, stamping feet, or banging a pan in order to observe his reaction 
is not always a reliable indication that he can or cannot hear. Should 
he respond, it may be because he feels the sound vibration. If he fails 
to respond, it may be for a variety of psychological reasons, although 
normal hearing is present. If a child has some useful hearing and a 
strongly vibrating tuning fork of 512 cycles is surreptitiously placed 
near one of his ears, he may either turn in the direction of the tuning 
fork or exhibit some other sign that he hears. Hand bells may also be 
used behind the child’s back to see whether he consistently turns around 
when they are sounded. A positive response by the child to carefully 
conducted noisemaking tests is generally reliable, but the pediatrician 
needs to be aware that in such tests a negative response does not always 
indicate the absence of hearing. 

Whenever the physician has any indication that a hearing loss may 
be present, he should seek for a more definitive and quantitative evalu- 
ation. Whenever a child’s speech defect involves the enunciation of 
sibilants, thorough hearing tests should be performed. This often takes 
not only considerable time and patience, but also special training and 
equipment. Often it should be done by an otologist or audiologist 
equipped to perform such studies. 

In reply to the question often asked, “How old must a child be be- 
fore his hearing can be tested?” it has been conclusively demonstrated 
that an accurate hearing threshold can be obtained on some children 
as young as six months. I obtained an accurate test on a four-month 
old child, and its reliability was confirmed three years later. This demon- 
strates that parents should never be told that a child is too young to 
have his hearing tested if there is sufficient need for such a study. When 
deafness is suspected, the advice that it is best to wait until the child 
is older, since nothing can be done about the problem anyhow, is un- 
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fortunate and not in the best interests of the child or his family. The 
earlier a hearing defect is detected and treatment begun, the better. 


HEARING TESTING BY THE OTOLOGIST 


Since all hearing tests performed in office practice require a subjec- 
tive response from the patient as well as his voluntary cooperation, most 
such tests have limited application for infants and children too young 
to cooperate fully. There is as yet no single reliable objective test of 
hearing. It is necessary, therefore, for the otologist to perform a battery 
of tests, the results of which, combined with the child’s history and 
examination, can provide a reasonably accurate evaluation of the child’s 
hearing status. These tests include speech reception testing, condition- 
ing such as with a peep-show technique, the use of calibrated noise- 
makers, and the psychogalvanic skin resistance test (PGSR). The last 
is the most valuable of these tests, since it often gives an accurate hear- 
ing threshold with the least cooperation required on the part of the 
patient. 


Speech Reception Test 


In the speech reception test the child is placed in a quiet room con- 
taining a loud speaker and earphones. The tester is in an adjoining 
room from which he can watch the child’s reaction through an observa- 
tion window. By speaking through a calibrated instrument that con- 
trols the loudness of the speech reaching the child’s ears, the tester can 
often determine how loud his speech must be for the child to give 
some sort of definite response. If the child fails to give consistent re- 
sponses, however, it does not necessarily follow that he has no hearing. 


Conditioning Tests 


There are numerous types of conditioning tests such as the peep 
show. Here the child must be rather cooperative. He is conditioned to 
respond to sound by associating each sound stimulus with a pleasant 
visual experience. Finally the visual stimulus is not presented, and the 
child will then respond solely to the auditory stimulus if he hears it 
and has been conditioned properly. Like other conditioning tests, this 
requires considerable time, skill and intelligent cooperation. 


Psychogalvanic Skin Resistance Test 


The psychogalvanic skin resistance test was developed by Hardy and 
Bordley.’ It is presently a most useful procedure in some children and 
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infants who can otherwise not be studied. Its reliability in proper hands 
has been established beyond doubt, but is not always definitive in all 
children, for a variety of reasons. It must be viewed as another supple- 
mentary test to be correlated with other findings. The cooperation or 
voluntary response of the subject is not required. In many instances 
the test can be completed in less than an hour. The services of at least 
two people are required to perform the test properly so that the experi- 
ence is not unpleasant to the child. The testers must be experienced 
with children and also aware of the electronic and psychologic pitfalls 
inherent in this technique. 

In brief, the child is taught to accept a set of earphones on his head, 
two small electrodes on his fingers and another pair on his leg. He is 
then carefully conditioned so that each time sound is introduced into 
his ear, it is followed a second later by a mild shock to the calf of his 
leg. The shock must be almost imperceptible to the child and should 
not cause any obvious discomfort. The shock produces a change in 
sympathetic nerve activity causing increased skin perspiration and re- 
duced skin potential, which is then conducted from the finger elec- 
trodes to a recording device. When the child has been adequately con- 
ditioned, the shock is stopped except for reinforcement purposes, and 
the change in skin resistance continues to respond to the sound alone. 
In this manner, by reducing the intensity of the sound in the ear until 
at one level the skin resistance is affected and at just a weaker level it 
is not affected, it is possible to obtain a complete audiogram on most 
children. 


Careful interpretation of the results of all hearing tests provides the 
otologist with his evaluation of the hearing acuity of the child. Since 
deafness is often only one of multiple problems, it is necessary to cor- 
relate the otological findings with other evaluations, probably psycho- 
logical and psychiatric. The role of each must be carefully taken into 
account. 


TREATMENT OF HEARING DISORDERS 


Deafness is a symptom of some pathologic process involving either 
the conductive or perceptive mechanism of hearing. Consequently, 
treatment should be directed against the undev!ying cause and should 
be instituted as early as possible to prevent pe:uianent impairment and 
complications. 

The pediatrician can do a great deal to prevent the high incidence 
and severity of hearing losses in children. Early detection and an ac- 
curate diagnosis, for example, can go a long way in helping a child to 
develop as normally as possible and to obviate social and behavior 
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problems. Potentially neurotoxic drugs such as streptomycin and neo- 
mycin should be used judiciously so that deafness will not result. 
Families with prominent strains of deafness should be guided in their 
marriage plans. Pregnant women should be cautioned against vaccina- 
tion and exposure to certain diseases during the early months of preg- 
nancy. Anoxia should be avoided and high fevers and convulsions treated 


intensively. 


Conductive Deafness 


The conductive type of hearing loss is the more suitable for definitive 
medical treatment, and generally the loss can be completely cured or 
considerably improved. Depending on the cause, the following pro- 
cedures may be indicated: adenoidectomy; irradiation to the naso- 
pharynx; eustachian tube inflation; treatment of otitis media, sinusitis 
or allergies; reconstructive surgery; tympanoplasty; stapes mobilization; 
or fenestration. 

In treating infections of the middle ears the physician should keep 
in mind the importance of intensive and prolonged antibiotic therapy, 
as well as the surgical principle of incision and drainage where there is 
loculated pus, as in an attack of acute otitis media with a bulging ear- 
drum. Frequently, expert handling of such cases will prevent moderate 
degrees of conductive deafness. Similar emphasis should be placed on 
a careful adenoidectomy, when it is indicated. Just because a child has 
had a so-called tonsillectomy and adenoidectomy does not necessarily 
tule out hypertrophied adenoids as the cause for persistent ear symp- 
toms and conductive hearing loss. It is essential that the adenoids be 
properly removed. There may be adenoid tissue left in vital areas be- 
hind the eustachian tubes, or a marked regrowth as in allergic children, 
or even extensive scar tissue and damage to the eustachian tubes from 
adenoidectomies performed without adequate exposure or without re- 
gard for anatomical structure. 

Whenever the indications for mastoidectomy are to be evaluated, the 
hearing status must be given high priority. The type of operation per- 
formed should not only clear the infection, but also preserve as much 
hearing as possible. 

It is also now possible to close most perforated eardrums by tym- 
panoplastic procedures and improve hearing in many distorted middle 
ears. The author has performed a number of these successfully even in 
children. 

The pediatrician can prevent the important complications of hearing 
loss by forthrightly explaining the problems to the parents and assum- 
ing the role of guide and advisor to the parents and child in their efforts 
to compensate and adjust to the hearing handicap. 


JOSEPH SATALOFF 693 


Perceptive Deafness 


With perceptive deafness, for example, the pathologic process is gen- 
erally irreversible. There is no incontrovertible proof, as yet, that any 
available therapy can restore the function of damaged perceptive neural 
elements in the ear. Nevertheless, a great deal can be done to help 
children with handicapping perceptive deafness, and in such cases the 
pediatrician must assume a greater responsibility. It is essential to in- 
form the parents why medical or surgical treatment is presently ineffec- 
tive and why all efforts should be directed towards rehabilitation rather 
than to seek a nonexistent cure and expose the child to needless med- 
ical and surgical treatments. 

First, our primary interest is not in how much hearing is lost. We are 
interested in how much hearing exists and what can be done to help 
the child use most efficiently what hearing he has. We have found it 
unwise to tell a parent that her child has lost a certain percentage of 
his hearing. It is far more effective to say that the child has lost some 
hearing, but that a certain quantity of hearing remains that can either 
be corrected medically or surgically, or made much more useful with 
a hearing aid and special training procedures. The atmosphere which 
the physician should create should be positive rather than negative. 
The standard audiogram chart unfortunately records in decibels of hear- 
ing loss, but it is not advisable to explain it in such a negative manner 
to the patient and his family. The real purpose of all hearing tests is 
to determine how much hearing is present. 


Auditory Rehabilitation 


All youngsters with sufficient hearing loss which interferes with their 
ordinary communication should receive, in addition to medical treat- 
ment, some form of auditory rehabilitation if their loss cannot be 
corrected. Usually a 30 or 35 decibel hearing loss in the speech fre- 
quencies in the better ear or a marked high tone loss is considered 
sufficiently handicapping to interfere with communication. Such chil- 
dren must be taught to listen actively and to pay strict attention to all 
sounds. They must be carefully instructed how to get the most out of 
their residual hearing. The early application of a hearing aid and train- 
ing in its use will often demonstrate to hesitant parents the realistic 
value of this type of approach and obtain their wholehearted support 
and cooperation. 

Hearinc Arps. The hearing aid should be used with an individually 
molded ear piece placed in the ear which will give the child the most 
effective hearing. This may sometimes be in the worse or better hearing 
ear, depending on the degrees and types of hearing loss present. Bone 
conduction hearing aids have limited use, and are primarily for use in 
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the presence of complete atresia of the ear canals or for chronically 
discharging ears. 

When deafness is established in an infant or young child, it will 
usually be of the perceptive type, and amplification will generally be 
necessary. Though from a medical standpoint the terms “deafness,” 
“hard of hearing,” “hearing impairment,” and “hearing loss” are used 
interchangeably and have essentially the same meaning, in educational 
circles the specific term “deaf child” is restricted to the child who has 
no useful residual hearing. Even a powerful hearing aid is of no use 
to such a child, and institutional training is required. The term “hard 
of hearing child” is applied by educators to those who have some useful 
residual hearing. 

Little delay should be made in providing maximum use of the resid- 
ual hearing. Many authorities in the field apply individual aids as early 
as possible. The author has treated several children two years old who 
managed extraordinarily well with their own hearing aids. There is some 
evidence that even infants whose deafness has been definitely estab- 
lished will benefit by having amplification. This can be accomplished 
by the use of a loudspeaker system or by placing on the infant’s head, 
when the mother speaks to him for any extended time, a helmet such 
as a plane pilot might use into which has been built a set of earphones. 
Exposure to the rhythm of music and the constant sounds of speech 
are important experiences for the infant and young child with a marked 
hearing loss. 

SpeecH Reapinc. If the hearing loss is not completely compensable 
with a hearing aid, the child should be taught speech reading. This 
includes the coordination of lip reading, the interpretation of facial 
expressions, and an intuitive grasp of the conversational trend. Psycho- 
logical guidance is of extreme importance for the hard of hearing 
youngster and his parents. 


SUMMARY AND CONCLUSIONS 


More applicable to deafness than to almost any other handicap is 
the comment in the Foreword of this symposium that states, “Empha- 
sis will be upon the child with a handicap and not upon the handicap 
itself.” In expressing this same thought in otological concepts, it is felt 
that attention should be given not only to the ears, but even more so 
to what lies between them. Since comparatively little can be done to 
cure a perceptive hearing loss, attention must be directed towards 
mitigating the handicap by teaching the patient every possible manner 
in which he may compensate for his defect. It can be stated categor- 
ically that practically every child with a handicapping hearing loss can 
be helped. 
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The object of all hearing tests is not principally to obtain a diagnosis, 
but rather to be able to determine the best method of curing the deaf- 
ness or of helping the child. If a child has a hearing loss, it is injudi- 
cious to suggest to the parents that they wait, since perhaps the child 
will grow out of it. This will rarely happen without adequate medical 
attention. 

There are presently too few facilities that can aid the infant or pre- 
school child and his parents with the problems of deafness and speech 
development. Many more are needed. A number of national organiza- 
tions can be of service in such cases, and the parents should be invited 
to write to them. Among the foremost are the John Tracy Clinic Cor- 
respondence Course, 924 West 37th Street, Los Angeles 17, California; 
The American Hearing Society, 817 14th Street N.W., Washington 5, 
D. C.; The Volta Bureau, 1537 35th Street, N.W., Washington 7, D. C. 

The American Academy of Ophthalmology and Otolaryngology, 
through its committee on Conservation of Hearing, has been endeavor- 
ing to educate both the public and the medical profession to the im- 
portance of early recognition and adequate treatment of the hard of 
hearing child. As an essential component of its program, it has urged 
the establishment of clinics throughout the country where these cases 
could be properly cared for. In some states a really comprehensive pro- 
gram has been developed. 

Though otological services may be obtainable in the larger urban 
centers, the reverse is true for the predominantly rural areas. This 
emphasizes the need for regional clinics to which cases in these areas 
may be referred. Each clinic should provide a comprehensive service, 
including both medical and rehabilitative therapy. Detection clinics are 
helpful in screening cases found defective in group testing, but prac- 
tical results come only from a program that actually provides the indi- 
cated treatment. 

More than in most handicaps, the hard of hearing child requires the 
integrated attention of a team of specialists. One person cannot possibly 
diagnose, treat, rehabilitate, and guide the parents and child in their 
efforts to overcome the communicative handicap imposed by deafness. 
It is the responsibility of the pediatrician to act as the coordinator of 
the team, which frequently includes the otologist, audiologist, speech 
therapist, psychologist and even psychiatrist, as well as social workers 
and others. 

In brief, the pediatrician who suspects the presence of a hearing loss 
in a child should first refer the child for quantitative hearing tests and 
an accurate diagnosis as to the cause of the deafness. He must then 
determine whether the hearing loss is curable and what measures are 
necessary to cure it as soon as possible. If the loss is irreversible and a 
hearing aid can help, a suitable one and training in its use by an audi- 
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ologist should be advised. Speech therapy should be given by a teacher 
who is well aware of the deafness aspect and knows how to use ampli- 
fied sound. If there is a psychological problem, a trained psychologist 
should be asked for an evaluation. The pediatrician must always be 
available to guide and support the parents and child during the trying 
months of adjustment. 

Every effort should be made by all concerned to start training early 
and to bring up the child in an environment as normal as possible, 
making excellent use of all methods of communication and utilizing his 
residual hearing most effectively. The emotional stability of the child 
and his parents, not only the hearing problem, must receive farsighted 
attention. 

Hearing defects in children and the problems of the hard of hearing 
child are basically problems in preventive pediatrics. ‘Their solutions are 
within practical reach and depend to a great extent upon the physician 
practicing pediatric medicine. 
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READING DISORDERS 


E. GILLET KETCHUM, M.A. 


Approximately one child of every 10 in our schools today does not read 
at levels which might be expected in relation to his ability and experi- 
ence. This means that 4,000,000 children, of average or better intelli- 
gence, are retarded in learning to read. Their difficulties range from the 
mildly deficient to the absolute nonreader. The ratio of boys to girls 
presenting this disorder is approximately six to one. Many reasons for 
this sex difference have been postulated, but present evidence does not 
fully explain it. 

Reading disorders are not new. ‘There are historically early references 
to them in a variety of scientific records. They have been classified as 
aphasic, neurologic, psychogenic, educational or psycliologic, and mul- 
tiple etiologies have been hypothesized. The fact is, as in the stuttering 
syndrome, that reading disorders continue to demand further research. 
The problem is international; the UNESCO studies reveal a similar 
incidence in England, the Scandinavian countries and other parts of 
Europe. 

Reading, and learning to read, is a complicated task. There is no 
automatic transition from perception to conception. The reading proc- 
ess involves the sensory modalities and a great part of the central nerv- 
ous system. A complex of psychologic integrations comes into play, and 
the entire personality organization controls and directs attitudes and 
reactions about reading. The more insight we gain about the act of 
reading, the less tenable becomes a casual attitude, and the less we can 
be satisfied to admit a comfortably plausible rationale. It is apparent 
that no one scientific discipline has “all the answers” at this time. 

Mastery of the “mechanics” of reading is fundamental. Herein is 
required facility in accurate perception of symbol forms, spatial orien- 
tation, and of the spatial and temporal sequences of letter orders. Sec- 
ond is the important skill of efficient association of sounds with sym- 
bols, and vice versa for spelling. Difficulties in mastering these skills 
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predominate in the early reading problems. Perceptual confusions 
(these are not peripherally, but centrally located) such as “but” for 
tub, or “was” for saw, and “felt” for left are presented intermittently. 
These errors have been termed “mirror reading” or “strephosymbolia,” 
and such “reversals” have usually been assigned an organic etiology. 
Recent research shows, however, that such anomalies may be psycho- 
genic. In the primary stages of learning to read these errors are prevalent, 
but when they persist, they must be considered symptomatic, and diag- 
nostic study is warranted. 

Many children may master these initial skills and thus can be ex- 
pected to proceed from perception of single words towards organization 
of words into meaningful units and ideas. Certain error patterns, how- 
ever, may now appear to hinder their efficiency. ‘These consist in omis- 
sions of words from the sentence, additions of words of the child’s own 
choosing, or substitutions such as “boat” for ship. Again there may be 
evidences of evasion such as the child who stoutly denied he could read 
“sugar,” but promptly offered a full definition of it. Often these are 
children who have become good “word callers,” but who comprehend 
little of the material they are “reading.” The error patterns described 
in this paragraph are usually psychogenic. 

Certain interdependent conditions must prevail if a child is not to 
experience initial difficulty in learning to read. These conditions are 
usually prerequisite to most learning success, but are particularly spe- 
cific to acquiring the complicated skills of reading. Research and experi- 
ence prove the following as necessary: 

1. Good general health 


2. Adequate background of social and environmental experience 

3. Average, or better, intelligence 

4. Accurate monocular or binocular vision for the usual reading dis- 
tance 

5. A cerebral cortex which can efficiently perceive letters and letter 


orders, and associate their concomitant phonetic values 
6. Personality dynamics which will enable and motivate the child to 

perceive adequately, and to deal effectively with the frustrations 

and adjustments of individual and group learning situations 
7. Skilled teaching and proper teaching conditions. 

When informal or standardized educational tests reveal a child to be 
retarded in reading success, thorough evaluation is imperative. Each of 
the foregoing seven points should be evaluated along with an analysis 
of the child’s whole educational pattern and experience. Individual tests 
of intelligence, of reading, spelling and arithmetical proficiency are 
necessary. Tests of the child’s personality organization should be made 
via deeply searching projection tests, not by superficial “inventories” of 
a question and answer type. Exploration of his parental and sibling 
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relationships, and the cultural milieu, is essential. Knowledge of his 
health and developmental history is integral. The total should be 
viewed for possible endocrine or cortical dysfunction. 

The foregoing are the minimal diagnostic criteria. Whether the child 
is at the stage of “learning to read” or “reading to learn,” whether he 
is in elementary or secondary school, these are the factors which must 
be differentiated. To omit or hold casual attitudes towards any one ele- 
ment can result in a biased diagnosis with a consequent therapeutic 
program based on a faulty rationale. 

From an etiologic standpoint reading disorders may cut across sev- 
eral disciplines. Such difficulties should always be viewed as a syndrome 
by all concerned. Such deficiencies may prove to be actually no more 
than a concomitant of intellectual retardation. In the normally intelli- 
gent child several factors may combine to produce a problem. Faulty 
vision is low on the list as causative. There is less and less evidence to 
support Orton’s theory of delayed unilateral cerebral dominance, with 
mixed motor laterality as clinically symptomatic. There are almost in- 
significant differences in children who do or do not learn to read well, 
presenting “mixed dominances” between preferred eyedness and handed- 
ness. On the other hand, recent studies are revealing an increasing 
number of children whose etiologic picture does present neurogenic 
dysfunction in the form of generalized cortical dysrhythmia. In such 
case appropriate chemotherapy has often proved beneficial in helping 
the child achieve better integration and intellectual organization. 

Personality problems are often an accompaniment to learning failure. 
In the field of reading disorders emotional difficulties are more often a 
primary cause than a reaction to the reading retardation. The clinical 
psychologist may find one, or a combination of, the following person- 
ality patterns: 

1. The overconforming, inhibited, “too good” child, whose only re- 
course is to please the adults in his world. His distorted motiva- 
tion sends him through the “motions” of learning in perfunctory, 
nonassimilating fashion. He is the victim of a “Momma knows 
best” philosophy. 

2. The passive, dependent youngster whose training leads him to 
adopt a childish, hedonistic stance toward all things. He cannot 
tolerate the frustrations of learning, he has no perseverance, and 
pursues his wants indiscriminately. 

3. The youngster whose parents really do not want him to grow up. 
He is the Peter Pan who lives in his infantile world of make- 
believe. He wants always to play, he brings his toys to school, he 
does not test reality. 

4. The restless, resistive, contrary child who negates all efforts to 
train him. He uses nonlearning as a revengeful weapon, he re- 
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jects words. Occasionally this child may hide his passive aggres- 

siveness under a “show” of apparent conformity. 

. The child who turns his aggressiveness against himself in maso- 
chistic fashion. He cries, “I’m dumb,” or, “I want to, but there’s 
something the matter with me and I can’t.” 

There are many other contributive psychologic factors of less notable 
frequency which limitation of space forbids discussion of. Underlying 
these symptoms, however, are often serious, and deeply embedded, per- 
sonality disorders requiring psychiatric management of both the child 
and his parents. 

When your patient is reported to have difficulty in learning, the in- 
dicated course is to refer him for psychologic and educational evalua- 
tion. The more eclectic this study, the more assurance you may have 
of establishing a sound therapeutic program. Children with reading 
disorders usually require a “team approach” involving cooperation and 
coordination of physician, psychologist, educator and parents. 


wt 


111 North 49th Street 
Philadelphia 39, Pennsylvania 








MUSCULAR DEFECTS 


JOHN B. BARTRAM, M.D. 


Since the great majority of muscular defects occurring in children pro- 
duce chronic handicapping conditions for which the treatment is largely 
supportive and symptomatic, the general practitioner and pediatrician 
find that their most effective services are those that are directed at pre- 
vention of such defects. This is both economically and scientifically 
sound. The physician can be effective to some degree in the prevention 
of the primary handicapping condition and frequently to a greater ex- 
tent in the prevention of the development of secondary handicaps. 


PRIMARY PREVENTION 


The cause of many conditions that result in muscular disability is 
recognized. It has been pointed out in previous clinics that certain 
preventive measures which are accepted as part of good medical prac- 
tice are effective in reducing the incidence of long-term chronic illness 
in children. Those that are particularly concerned with primary pre- 
vention of neuromuscular defects include the following: 

Good prenatal care 

Qualified obstetric care 

Adequate pediatric care of full term infants 

Prevention of prematurity and special care of the prematurely born infant 

Prevention of kernicterus 

Immunization against communicable diseases for which a suitable agent is available 

Protection from infection and adequate treatment of infections when they occur 

Protection against accidental injuries and poisoning. 


SECONDARY PREVENTION 


The pediatrician has a great responsibility in attempting to prevent 
secondary complications in the child who already has evidence of a 
muscular defect. This is perhaps most obvious in the varied group of 
conditions included under cerebral palsy, in which multiple handic+ps 
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are the rule rather than the exception. Prevention of secondary handi- 
caps is also important in poliomyelitis, muscular dystrophy and in the 
less common metabolic and degenerative diseases of muscle. Such 
secondary complicating factors that can in general be prevented fall 
into several categories. 


Nutrition and Diet 


The handicapped child deserves the same general pediatric care that 
other children should receive to maintain good health. Children with 
injury to the brain resulting in alteration of normal muscle tone fre- 
quently present problems in the field of nutrition and diet. Many are 
feeding problems during infancy, and as a result their general growth 
and nutrition suffer. Attention to details of feeding is most important. 
Frequently, concentrated foodstuffs must be used to assure an ade- 
quate caloric intake. Because of dificulty in chewing and swallowing, 
many children do not readily take a diet that affords an adequately 
balanced intake. The protein and mineral content of the diet is fre- 
quently insufficient. Many children who are hyperactive require extra 
calories in the form of carbohydrate to balance their greater energy 
expenditures. Many older children, on the other hand, who are rela- 
tively inactive must have the carbohydrate in their diet restricted to a 
point at which there is not excessive weight gain. Some infants who 
are feeding problems are kept on a milk diet beyond the point at which 
this alone constitutes an adequate intake, and as a result iron and 
other deficiencies are likely to develop. 


Prevention of Infection 


All handicapped children deserve the same protection from com- 
municable diseases as do other children. Perhaps there is a greater 
need for their protection than for protection of children who are 
otherwise well. 


Sensory Defects 


It is important to recognize in children with muscular disability 
other possible defects that may be correctable with early and adequate 
treatment. In the group of children with cerebral palsy there is a high 
incidence of sensory defects and of seizures that are amenable to 
treatment. Presence of several defects, including apparent mental re- 
tardation, should not be a reason for ignoring treatment of any defects 
that can be corrected. This applies particularly to visual and hearing de- 
fects, which have been discussed in some detail elsewhere. The early cor- 








JOHN B. BARTRAM 793 


rection of these defects is particularly important to improve the 
child’s ability to respond to stimuli and so aid his normal growth and 
development. Many children with motor defects that may in them- 
selves be either mild or severe can be helped to lead much more nor- 
mal lives and to develop into more competent adults if every attention 
is given to the correction and treatment of their associated handicaps. 


Contractures 


Many muscular disorders of children result in contractures that can 
be prevented or minimized with early treatment. Such contractures 
are the result of altered physiology of various sorts and are a problem 
throughout the period of growth, but early recognition of their crip- 
pling effect should lead to adequate treatment and fewer problems in 
those who survive the first two decades of life. 


Psychologic Handicaps 


Another field in which the pediatrician should have a large part is in 
the prevention of psychologic handicaps associated with the defective 
child. He has the responsibility both to the child and to his family. It 
is perhaps even more important that children with a handicap be 
encouraged to develop good habits that will lead to social acceptability 
and to the development of a maximum degree of independence than 
is the case with their normal peers, who do not have to cope with the 
problems of looking and being different. It tests the art of medicine 
to help parents avoid creating a situation in which emotional crippling 
of the child will be inevitable. Their feelings about being parents of a 
defective child and their varying reactions to this unpleasant situation 
must be understood, and support must be given as needed to prevent 
seriously abnormal parent-child relationships. 


EARLY RECOGNITION 


Early recognition of an abnormality of the neuromuscular system 
is important so that, if specific treatment is indicated, it may be insti- 
tuted promptly, and, if none be available, that prevention of the sec- 
ondary complications may be attempted. Many conditions present 
abnormal findings from the time of birth, but frequently the recog- 
nition of abnormal muscle tone or of a reflex change will not at once 
lead to an accurate diagnosis. The natural history of the disease makes 
observation over a period of time necessary in order to evaluate the 
total picture. 

The differential diagnosis will not be discussed in detail other than 
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to emphasize its importance in relation to prognosis. Congenital de- 
fects of muscle groups, various types of myositis, the metabolic and 
degenerative diseases of muscle such as amyotonia congenita, myo- 
tonia congenita, myotonic dystrophy, the various types of muscular 
dystrophy, myasthenia gravis, familial periodic paralysis must be dis- 
tinguished from congenital defects of the central nervous system and 
from acquired injury or infection of any parts of the nervous, skeletal or 
muscular systems. 

Except in the rare cases in which specific therapy is available, the 
treatment is symptomatic and supportive. An understanding of the 
altered physiology and of the changes associated with growth and 
development will dictate the principles of treatment if not the modality, 
and will lead to an honest skepticism as to the results of many “thera- 
pies.” The orthopedist is perhaps most helpful in correcting structural 
imbalances and in modifying musculoskeletal defects. 

This does not imply that an accurate and early diagnosis is not im- 
portant. On the contrary, no valid plan or realistic approach is possible 
until a diagnosis is established and until an evaluation of both the 
liabilities and assets of the individual child has been made. In younger 
children many of the more valid observations must be made over a 
period of time in order to assess the rate of impaired growth and de- 
velopment and to evaluate function as it develops or fails to do so as a 
result of defective tissue. 

A knowledge of the time and sequence of normal development of an 
infant and child is essential to the recognition and understanding of 
abnormal states. Variation in muscle tone and reflex changes together 
with slow rate of development are most significant changes. They 
should lead to a search for sensory changes and for evidence of growth 
failure. 


MANAGEMENT 


The various conditions resulting from brain injury or defect mani- 
festing a motor disability that are grouped under the heading of 
cerebral palsy illustrate the complexities of adequate evaluation and 
logical treatment. Depending on the location and extent of the area of 
brain involved, there may be varying types and degrees of motor mani- 
festation together with slight or severe involvement of the sensory 
system and of the intellect. Classification of these multiple handicaps, 
as made by Minear, leads to a more rational approach to the over-all 
management of the child. 

The physiological or motor involvement reflected in changes in mus- 
cle tone is classified as spastic, athetotic of various types, rigidity, ataxic, 
tremor, atonic or mixed. The topographical classification identifies the 
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degree and location of involvement of the four extremities. The eti- 
ological classification includes prenatal factors that are either heredi- 
tary or acquired in utero, natal factors and damage during the postnatal 
period. Important supplemental classifications are made of the degree 
of mental deficiency, physical status including presence and degree of 
contractures, the presence and type of convulsive seizures, posture and 
pattern of gait, eye-hand behavior patterns, visual status, auditory status 
and degree and type of speech disturbance. The functional capacity is 
divided into four degrees of severity. The patients are classified from a 
therapeutic point of view into four groups, ranging from those requiring 
no treatment to those so severely involved that they require long-term 
institutionalization and care. 

When, after a period of time and observation and testing, such 
classification as outlined can be made for a given patient, the way is 
opened for realistic planning and the setting of obtainable goals and 
treatment. It is obvious that adequate evaluation of the whole child as 
a functioning unit and not just of his motor status is essential to both 
diagnosis and to rational management. 

Because of the multiple handicaps or of the severity of the intellectual 
involvement, perhaps a quarter of the children with cerebral palsy will 
need essentially supportive care during their life span. Every effort 
should be made to help each child to develop the greatest degree of 
self-help and of independence of which he is capable. The importance 
of the child’s learning to ambulate unaided, to feed and to dress him- 
self and to communicate cannot be overestimated from the point of 
view of the parents or institutional attendants. In half or more of the 
group, semi-independence can be achieved. If secondary complications 
can be avoided, probably more than a quarter of the group should be 
able to be independent and self-supporting. 

It is almost impossible to predict with accuracy in infancy or even 
early childhood the ultimate status of patients with brain injury. All 
should initially be given the benefit of whatever help and training and 
treatment is possible. In general the quadriplegics with a history of 
major problems immediately after birth do poorly, while the hemi- 
plegics as a group do well. 

Physical therapy is of great value in many types of muscular dis- 
ability. It should be prescribed in the light of altered physiology by a 
physician and be directed by a competent therapist. From the practical 
standpoint, parents should be instructed carefully in the technique so 
that daily care at home can be provided. In general the aim of therapy 
in lesions of a central origin is to prevent or minimize the effect of 
contractures and to encourage the development of close-to-normal pat- 
terns of movement. In peripheral lesions heat, massage and exercise are 
in general of greatest value. 
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The role of the pediatrician in these cases is not one of curing or of 
restoring to perfect health. He does have many responsibilities, how- 
ever, and they continue rather than cease when he has made a diag- 
nosis. His duties include: 


Family Counsellor 


He must interpret the findings and their significance to the parents. 
This can be done only at the rate at which they are ready to accept 
it. He must help them to understand their feelings and be a good 
counsellor by listening uncritically. He must help the family accept 
the handicapped child with his limitations and help the family pro- 
vide an environment in which he will develop to the best of his ability 
rather than one in which he will be overprotected. The pediatrician 
must, when the occasion arises, interpret the genetic significance of 
certain diseases and help the family to draw their own conclusions 
from such objective evidence as can be presented. He occasionally 
must be an adviser in regard to temporary or permanent care for the 
child away from home when this is for the best interests of the child 
and of the family as well as of the community at large. 


Pediatric Care 


The handicapped child must be given all the benefits of good pedi- 
atric care that are needed by presumably well children. ‘Vhe pediatrician 
must be on the lookout for other defects and provide treatment for 
them as is indicated. 


Coordination of Care and Treatment 


The family physician or pediatrician must guide the family in ob- 
taining and using the services of other specialists that are concerned 
with the problems presented. ‘These include the orthopedist, ophthal- 
mologist, neurologist, audiologist, psychologist and dentist. Because of 
his knowledge of the growth and development of normal children, the 
pediatrician can be effective in determining the timing of such other 
treatments as are indicated and of estimating their relative importance 
to the child as a whole. ‘The pediatrician, above all, can contribute by 
providing continuity of medical supervision and of care. 


Economic Factors 


The family doctor can perhaps best realize the great expense that 
may be involved in the care of a severely handicapped child and can 
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help the family make most effective use of such community resources 
as are available. By showing genuine interest in the child and by 
judicious use of consultants he can minimize expensive shopping. He is 
mindful of the recreational needs of the child and of his family and of 
the problems involved in supplying special educational and training 
services. He is mindful of the perceptive and receptive difficulties that 
many children with organic brain injury manifest and is helpful in 
interpreting the child’s behavior and learning difficulty to teachers and 
others with whom he comes in contact. When it is anticipated that 
the handicapped child can make a fairly good adjustment to life, the 
physician is helpful to the family and to the child in giving early 
thought to the vocational problems that will be encountered. He seeks 
advice where this is available and helps the child to develop good 
work habits early in life that will be valuable in any employment situa- 
tion. 


Emotional Problems 


Since it is frequently not the handicap itself, but the emotional prob- 
lems of the child and his family that actually interfere with the 
child’s making as good an adjustment as possible in life, every attempt 
is made to minimize this complication. Acceptance of inevitable limi- 
tations, lack of self-pity, setting of realistic goals and self-understanding 
must be sought for. 


Drug Therapy 


Drug therapy for cerebral palsy is being thoroughly explored, but no 
satisfactory agent is at the moment available. Several relaxants will 
effectively relax spastic muscles, but it has yet to be satisfactorily dem- 
onstrated that more effective use can be made of these muscles when 
their tone is altered. Anticonvulsants must be used as indicated in 
children with seizures. 


Surgery 


Surgery is playing an increasingly important part in the correction of 
some of the defects of patients with neuromuscular problems. This is 
still limited largely to orthopedic surgery, but certain neurosurgical 
approaches aimed at removing irritable foci or interrupting nerve path- 
ways which carry impulses of an unhelpful nature are showing some 
promise. 

Principles enumerated here apply to the patient with poliomyelitis. 
His problems are usually different in that he has already acquired and 
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developed neuromuscular function before it was interrupted by infec- 
tion. His problem is one of re-learning. Orthopedic procedures are of 
proved value to certain patients with residual weakness or paralysis as 
an end result of poliomyelitis. 

There is as yet no drug that seems to be effective in altering the 
course of progressive muscular dystrophy. Progress is being made toward 
an understanding of the metabolic problems involved. In this condition 
the avoidance of contractures is most important, and probably the 
psychological stimulation to keep active is as effective as is any routine 
pattern of exercise. 
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ORAL HANDICAPS 
ROBERT E. DE REVERE, D.D.S. 


“Little can be accomplished for grown-up people; the intelligent man begins with the 
child.”—Goethe. 


The preceding quotation, in the Journals of Dentistry for Children, is 
a constant reminder to the dental profession that the child is the key 
to national oral health. It is estimated that four and a half times the 
present number of dentists is necessary if the accumulated dental needs 
are to be eliminated by current dental procedures.'* On the other hand, 
present dental manpower is adequate to maintain optimal oral health 
conditions once the backlog is eradicated. Failure of dental manpower 
increases to keep pace with population increases has caused a steady 
decline in the dentist-patient ratio. Therefore an increase in dental 
manpower, the most obvious solution, is neither practical nor efficient. 
The need for more dentists can be reduced by improving the efficiency 
of the dentist through dental research and better utilization of auxiliary 
personnel, plus the application of more effective dental health educa- 
tion and preventive procedures. 

Pediatrics is a special branch of medicine by virtue of the age group 
of the patients treated. It differs from other medical specialities whose 
chief interest is in a specific disease or function of the body. Inasmuch 
as the total health of the child is the central factor of pediatric medi- 
cine, oral health, being an integral part of the child’s total health, 
should be of equal concern to the pediatrician. This is particularly true 
of oral health conditions originating during a period when the child is 
exclusively under pediatric care. The dentist is rarely consulted by the 
expectant parents or medical profession during prenatal care or infancy. 
Even the most important period of dental development, corresponding 
to eruption of the deciduous dentition and formation of the permanent 
teeth, finds the oral health of the child under medical guidance. This 
is proper, provided the child and parents receive proper guidance rela- 
tive to the developing dental structures. 

The dentist generally enters the life of the child some time after the 
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eruption of the deciduous dentition, which is completed about two 
years of age. Responsibility for oral health during the remainder of 
childhood is shared by the dentist and the pediatrician. Thus it is 
within the scope of pediatrics to reduce a proportionate share of the 
accumulated dental needs predictable for the future. 


PROBLEMS OF GROWTH AND DEVELOPMENT 
Congenital Malformations 


A serious oral problem confronting the pediatrician is the newborn 
child with an oral congenital malformation. Ivy reported that one child 
in 770 is born with a cleft palate, cleft lip or both.* Most of these mal- 
formations are easily detected during routine examination immediately 
after birth. However, there are instances when the palatal aperture 
may be so small or so located that its perception eludes the examiner. 
Survival of the child depends on adequate nutrition during these first 
critical days. Palate or lip surgery is delayed until the child begins to 
gain weight and the physical condition improves. In the meantime, 
feeding is achieved by spoon, medicine dropper or special feeding 
apparatus. 

The subsequent treatment is planned by a competent group of spe- 
cialists, once preservation of life is assured and the infant begins to 
progress. Each member of this team has an interest in a particular 
phase of treatment of the cleft palate child. Surgical intervention is 
delayed until this team has an opportunity to examine the child, and 
study the history and findings. Participants in the cleft palate team in- 
clude a pediatrician, psychologist, developmental analyst, otolaryngol- 
ogist, speech therapist, oral roentgenologist, oral and plastic surgeons, 
pedodontist, orthodontist, and prosthodontist.'® 

The consequences of poor treatment planning are all too evident. 
Numerous ineffective palatal operations, with a resultant referral of the 
patient to a prosthodontist, usually predict an unfavorable prosthetic 
prognosis. Prosthetic treatment is hindered in these cases by heavy scar 
tissue stretched across the palate. Although surgery has closed the 
aperture or lengthened the velum, it is of little consequence if the 
musculature of the naso-oral passage is immobilized or insufficient pli- 
able tissue remains.* Appearance is an important factor, but the child 
must be able to enunciate with clarity. Only by early recognition, then 
evaluation and planning by a competent team of medical and dental 
experts, will an effective service be rendered for the child with a cleft 
palate. 


Eruption of the Deciduous Teeth 


Parents of children with dental problems occurring between birth 
and complete eruption of the deciduous dentition usually seek the 
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services of the pediatrician. Then it is usually a matter of allaying appre- 
hensions concerning the tooth eruption pattern of the child. 

A variety of undiagnosed symptoms are erroneously attributed to 
tooth eruption. Irritability and slight temperature elevation are com- 
mon. The discomforts of tooth eruption are not easily mitigated. Most 
discomfort accompanying tooth eruption results from pressure on the 
tissue at the root apices of developing and erupting teeth. 

Lancing of the gums is avoided if further discomfort and complica- 
tions of eruption are to be prevented. Eruption of the teeth progresses 
intermittently. Lancing the gum during one of these intermediate 
spurts permits the tissue, during the ensuing rest period, to form a 
cicatrix which poses a problem more serious than the original con- 
dition. 


Prolonged Retention of Deciduous Teeth 


The eruption and exfoliation of deciduous teeth follow a general 
pattern within certain time limits. Aberrations must be recognized 





Fig. 15. Labial deflection of the erupting left central permanent incisor caused by the 
prolonged retention of the unresorbed deciduous incisor. Both deciduous central 
incisors are nonvital; therefore the proper time to remove the deciduous incisors should 
be determined by roentgenographic examination. 


early or the entire eruption pattern and alignment of the deciduous and 
permanent dentitions is jeopardized. Prolonged retention of a deciduous 
tooth can result in deflections or impactions of the succedaneous teeth. 
The resulting condition may not be correctable, and removal of the 
offending tooth creates a problem of occlusal equilibrium. 

A nonvital, uninfected deciduous incisor resorbs at a slower rate than 
the corresponding tooth on the other side of the arch; frequently it 
does not resorb at all. Thus the eruption path of the permanent tooth 
is blocked or the permanent tooth is deflected, as illustrated in Figure 15. 
The nonvital tooth is extracted when the corresponding tooth is ex- 
foliated. 
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Premature Loss of Deciduous Teeth 


Deciduous teeth are often lost prematurely because of infection, 
trauma or accelerated resorption of unknown cause. The eruption of 
the first permanent molar distal to the deciduous dentition and before 
exfoliation of the deciduous molars predetermines the space available 
for eruption of those permanent teeth which must eventually replace 
the deciduous teeth. A comparative measurement of the total space 
occupied by the deciduous teeth and that needed by the succeeding 
permanent teeth indicates a slight leeway of one or 2 mm. in each 
quadrant. This permits the slight freedom of movement needed by the 





Fig. 16. A premature loss of the second deciduous molar permitted tipping of the first 
permanent molar into space to be occupied by the blocked premolar. 


permanent teeth to maneuver into their proper position. Tight contact 
is finally achieved by the ever-present tendency of the first permanent 
molar to seek a more mesial position. It is this forward drift that creates 
a problem after the premature loss of a deciduous tooth. Thus the first 
permanent molar is the key to alignment of the permanent dentition. 
Inasmuch as the eruption of the first permanent molar precedes eruption 
of the bicuspids by four or five years, premature loss of the deciduous 
molars permits the first permanent molar to drift mesially into the 
space formerly occupied by the second deciduous molar, thus locking 
out the bicuspids, as illustrated in Figure 16. Furthermore, the tooth 
which formerly occluded with the prematurely lost deciduous tooth 
will extrude. This step effect of the occlusal surface causes occlusal in- 
terferences resulting in stresses which predispose to periodontal disease. 
Thus, for the want of one deciduous molar, the child becomes a dental 


cripple! 
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Preservation of the space occupied by prematurely lost deciduous 
teeth is termed space maintenance and is achieved by various types of 
intraoral appliances. Intervention is not always necessary. Periodic meas- 
urements of the available space compared with the space needed de- 
termine the most opportune time to initiate treatment. A space main- 
tainer is usually indicated if a deciduous molar is lost a year or two 
before its average exfoliation time. 

Some areas are affected less critically than others by the early loss of 
deciduous teeth. Generally, the need for intervention decreases as the 
region of premature loss approaches the anterior teeth. Space mainte- 
nance is uncommon in anterior regions because of a tendency toward 
arch expansion in this area during the transitional growth period. 


Eruption of the Permanent Teeth 


Permanent teeth may erupt before exfoliation of the deciduous pred- 
ecessors, particularly the permanent lower incisors, as illustrated in 





Fig. 17. The permanent incisors erupted in a position lingual to the unexfoliated 
deciduous incisors. Growth has provided space to accommodate the permanent 
incisors. 


Figure 17. Too early extraction of the deciduous incisors may nullify 
the growth stimulus in this region effected by pressures of the erupting 
permanent incisors. The deciduous incisors are extracted if space is 
available for the permanent incisors and conditions for exfoliation of 
the deciduous incisors are favorable. Too early or multiple extractions 
permit collapse of the arches. 


Crowded Anteriors 


Crowding of the lower permanent incisors may occur before lower 
deciduous ‘molars are exfoliated. If archwise measurement of the space 
between the first permanent molars indicates that sufficient space is 
available for all permanent teeth, intermittent serial extractions of the 
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deciduous cuspids and molars will permit alignment of the crowded 
incisors, in which case a guiding appliance is indicated. 

Delayed eruption of the permanent teeth suggests insufficient growth 
of the root, impaction of the tooth due to insufficient space, cyst for- 
mation, or ectopic eruption when the erupting tooth is obstructed by 
the curvature of the adjacent crown. In these instances the indicated 
treatment may be space regainment, removal of overlying tissue, or 
disengagement. An erupting tooth usually follows the path of least 
resistance. 

Ankylosis may be reason for tardy eruption. Extraction is the final 
resort if exposure of the occlusion surface does not stimulate eruption. 
Orthodontic movement of an ankylosed tooth is seldom successful. 


Supernumerary Teeth and Missing Teeth 


Hereditarily or congenitally missing permanent teeth cause an un- 
balanced occlusion and asymmetry of the dentition, and predispose to 





Fig. 18. A supernumerary tooth in the left central incisor position caused by pre- 
mature exfoliation of the deciduous incisor and prevents eruption of the permanent 
incisor. Extraction of the supernumerary tooth is indicated. 


dental caries and periodontal disease. Allowances can be made for the 
missing tooth by preserving the space until conditions for a prosthetic 
replacement are propitious; or the remaining teeth can be guided dur- 
ing the eruption period in such a manner as to preserve arch continuity 
and occlusal balance. Bilaterally missing upper second incisors are often 
replaced by the cuspids with a corresponding mesial shift of the pos- 
terior teeth. In this instance the cuspid is reshaped to simulate a second 
incisor. 

A supernumerary tooth of the deciduous dentition is unusual and of 
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little consequence because the extra space can be used in accommodat- 
ing the permanent teeth. Delayed eruption of permanent teeth is often 
caused by supernumerary teeth. Such teeth should be removed whether 
erupted or not; otherwise they cause resorption of the adjacent teeth, 
become cystic or cause an occlusal deformity. Figure 18 illustrates pre- 
mature exfoliation of upper deciduous incisors and interference with 
eruption of the permanent incisors caused by a supernumerary tooth. 


Diastemas 


Labial frenums which attach on the crest of the alveolus are not 
removed until it is evident that the erupting incisors and cuspids will 
not close the space by their own eruption pressures. Too early inter- 
ference disturbs the arch growth stimulus in this region, causing crowd- 
ing of anterior teeth. Should intervention finally be necessary, a wedge 
of tissue is removed and the teeth approximated by an appliance. Pre- 
mature surgery only forms scar tissue, which is a further obstacle to 
eventual closure. 


Tooth Versions 


Individually locked teeth, when an upper tooth erupts lingual to a 
lower tooth, can be guided into proper position by simple pressures, 
provided there is room for the tooth in the normal arch alignment. 
The farther the offending tooth erupts into the undesirable position, 





Fig. 19. This sequence illustrates the “jumping” of a left permanent central incisor from 
lingual version to normal position, using a tongue depressor blade. 
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the more difficult is its correction. A locked tooth can be “jumped” 
with the aid of a tongue depressor if the overlap is slight, as illustrated 
in Figure 19. Severe overlaps require sustained pressures provided by 
inclined plane appliances. 


Harmful Oral Habits 


Oral habits are capable of influencing the growth pattern by the ap- 
plication of slight but effective pressures on the oral tissues. It is evident 
that pernicious oral habits are capable of producing deformities, whose 
severity varies with the region, pressure applied, duration of the habit 
activity and intermittent recovery period. Agreement as to how and 
when the habit should be corrected, if at all, is not so evident. 

Underlying emotional disturbances are responsible for the initiation 
of some physical activities which develop into habit patterns. Removal 
of the underlying cause usually reveals persistence of the habit. Chil- 
dren with this type of habit etiology require study by a child psychia- 
trist. Rejection, insecurity and unfavorable social environment are un- 
derlying factors. Undesirable habits can be corrected for some children 
without psychiatric consultation with the possibility that the emotional 
disturbance will manifest itself in another manner, perhaps worse. 

Habits which do not stem from a serious emotional disturbance or 
which have persisted after removal of underlying causes respond to 
psychological treatment. The child is instilled with a strong desire to 
eliminate the habit. Any assistance, either verbal or mechanical, is 
only to remind the child of this desire. Complete understanding and 
acceptance by the child of. the proposal are prerequisites to this form 
of treatment. ‘The use of corrective aids prior to the age of reasonability 
is not recommended without consultation with a child counselor. De- 
termination of the cause and effect of the oral habit and the necessary 
corrective measures is a responsibility shared by the dentist, orthodon- 
tist, pediatrician and child psychiatrist. There is no question that per- 
nicious Oral habit, if untreated, can permanently deform facial struc- 
tures, particularly during the period of growth and development. The 
deformity caused by finger sucking and deformity sustained by a tongue 
habit after habit correction are illustrated in Figure 20. 

It is not easy to detect conditions predisposing to habit patterns. 
However, the history may disclose some contributory factors. Inactivity 
or inhibition of motion of the infant thwarts attempts at hand coordi- 
nation. If this activity is hampered by tight bedclothing or personal 
clothing, or if there is nothing for the child to grasp, he may resort to 
some activity, possibly thumb or finger sucking. Under sustaining con- 
ditions this may develop into a noxious habit. 

Nutritional disturbances may influence the infant’s sleeping habits. 
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The mother may encourage sleeping on the stomach to relieve the dis- 
comfort. This exerts pressure on the developing facial structures and is 
accented by sleeping on the hand or arms. The forward thrust of the 
mandible is a manifestation of a nutritional disturbance, obstruction or 
constriction of the airway, and may develop into a habit. 

The pediatrician has the advantage over the dentist in the prevention 
of habit patterns because the pediatrician usually sees the child early 
enough to become acquainted with predisposing factors. ‘he correction 





Fig. 20. The oral deformity of a 14 year old boy caused by a finger-sucking habit. 
The substitution of a tongue-thrust habit for the “corrected” finger habit sustains 


the deformity. 


of harmful oral habits becomes a treatment responsibility of the dentist 
usually after the habit has become an integral part of the child’s life. 
The parent should be advised relative to (1) the sleeping position of 
the infant, (2) a compatible diet, (3) appropriate activities correspond- 
ing to aptitude, and (4) signs of emotional disturbances. 


Growth and development problems of the deciduous and permanent 
dentitions are varied and endless. A few of the most common preventive 
orthodontic procedures have been presented. Early recognition, timely 
intervention and frequent follow-up are the watchwords in prevention 
of malocclusion. 


CHILD MANAGEMENT PROBLEMS 


Although not an oral handicap, a child management problem is a 
definite handicap in children’s dentistry. The stress placed on child 
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management is without reason when compared to the frequency of its 
occurrence in an efficient dental office where the personnel is familiar 
with the mannerisms of children. However, it is worth mentioning be- 
cause previous medical or dental experiences of children are frequently 
the underlying cause of a behavior problem. Most child management 
problems can be averted if handled properly, in spite of inadequate 
parental control. 

Parents are becoming more aware of the need for dental treatment 
for the preschool child. More children are seen in the dental office be- 
tween the time of completion of the deciduous dentition and three 
years of age, but the number is still far from desirable, even among 
families who should know better. It is far easier to maintain a child’s 
oral health than it is to re-establish it after neglect. It is impossible to 
perform the meticulous operations of dentistry for the unruly child, 
whereas the medical treatment can usually be achieved in spite of the 
child’s attitude toward the treatment. 

A visit of the child to the dental office before an oral condition 
demands attention generally prevents a management problem later. 
For the initial dental experience, dentists prefer the two and a half to 
three year old child who does not need dental treatment rather than the 
school-age child who is there for pain relief. Furthermore, the older 
child has been exposed to the torments of playmates and is negatively 
conditioned by the parent who claims “it won’t hurt.” 

Dental office visits at an early age of the dentally well child not only 
permit the introduction of preventive procedures at the most opportune 
time, but also prevent the development of child management problems. 
The dentist and the preschool child are relying on the pediatrician to 
give the child the proper start toward oral health. 

A briefing of the parents concerning conduct toward the dental visit 
promotes a more pleasant experience for the child and the dentist. A 
laissez faire attitude by the parent toward the proposed visit is com- 
mendable. Particularly, the child should not be conditioned by expec- 
tations. The parents should let the dentist manage the child and expect 
the child to enter the treatment room alone. The child’s dental appoint- 
ment should never be sandwiched between the parent’s appointment 
and that of the next patient. 


ORAL MANIFESTATIONS OF NUTRITIONAL DEFICIENCIES 


Nutrition of the child during formation and growth of oral structures 
is particularly significant when considering the calcified tissues of the 
teeth. The tooth development period provides the only opportunity to 
contribute to formation of sound tooth structure through nutrition. 
Tooth formation, in contrast to other oral tissues, is an irreversible 
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process; that is, once formed, normal systemic and local metabolic 
processes are not known to cause a demineralization or remineraliza- 
tion of previously calcified tooth structure. Thus teeth are a permanent 
record of the nutritional conditions that prevailed during their de- 
velopment. 

The strength and resistance of the tooth depend on the calcium and 
phosphorus intake of the child during the tooth development period. 
Vitamins A, C and D, and calcium and fluorides are particularly essen- 
tial for the development of sound enamel and dentin. Once the tooth 
is formed, nutritional alterations are a manifestation of local dietary 
effects. Fluoride in municipal water supplies in optimum quantities, 
approximately one part of fluoride per million parts (ppm) of water, 
is classified as a nutrient and is an essential element in the development 
of caries-resistant teeth. 

Inasmuch as embryonic dental tissues begin differentiation early in 
fetal life and the effects of nutrition during this period are relatively 
permanent, it becomes evident that adequate maternal nutrition is of 
great consequence to the future dental health of the child. If the 
mother decides to nurse the infant, then nutrition during the lactation 
period is of continued importance. Good prenatal care and infant feed- 
ing are associated with a reduction in caries susceptibility.?* 

The teeth begin development about the middle of the second month 
of gestation. By birth, the crowns of the deciduous incisors are com- 
pleted, as are most of the deciduous cuspid and molar crowns. All the 
permanent teeth with the exception of the second and third molars are 
in some form of development. Some nutrients essential to tooth forma- 
tion, such as calcium and phosphorus, are stored by the mother and are 
available to the fetus regardless of maternal nutrition, even at the ex- 
pense of the mother’s skeletal reserves. Other nutrients, such as vita- 
min D, are not stored by the mother, and the effects of a deficiency of 
these in the maternal diet are manifested permanently in the quality 
of the tooth structure concurrently formed. Nutritional guidance after 
birth and before eruption of the deciduous dentition, relative to the 
formation of resistant teeth, is assumed by the pediatrician. Seldom is 
the dentist consulted on matters pertaining to nutrition during the 
tooth formation period. 

Calcification of the permanent teeth begins at birth, and portions of 
the deciduous teeth are still calcifying up to three years of age. Hence 
the obstetrician and the pediatrician have an excellent opportunity 
through nutrition to contribute a lasting quality to dental health. 

Aside from the teeth, adequate nutrition is a valuable preventive meas- 
ure in sustaining the health and resistance to disease of the tongue, lips, 
gingiva, alveolar bone, periodontal membrane, and so on, through sys- 
temic and local metabolic activity. Vitamins A, B and C are essential 
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if oral soft tissue manifestations of nutritional deficiencies are to be 
prevented, while sound alveolar bone requires adequate mineral intake 
supplemented by vitamin D. 

The physical character of food is a significant factor in maintenance 
of oral health. Coarse, nonadhesive foods tend to cleanse the accessible 
surfaces of the teeth and soft tissues as well as exercise a massaging 
effect on the oral mucosal tissues. 

Manifestations of nutritional deficiencies frequently are detected first 
in the oral tissues. Early recognition of oral manifestations and prompt 
correction of the diet can prevent severe or permanent damage to tissues 
elsewhere in the body. 


DENTAL CARIES 
Etiology 


Present concepts of dental caries indicate that bacteria in close con- 
tact with the tooth surfaces obtain their nourishment from foodstuffs 
dissolved or suspended in the saliva. This process, achieved by means 
of enzyme systems, results in the growth and multiplication of bacteria 
and in a variety of end-products. The latter substances, and perhaps the 
enzymes, affect the tooth surfaces intermittently, for varying time 
periods, depending on the availability of foodstuffs.2® Dental decay can- 
not occur in the absence of oral bacteria or the nutrients necessary for 
their life processes. The prevention and/or control of dental caries is 
achieved by increasing the resistance of the enamel and dentin to the 
disintegrative mechanism and/or by reducing the intensity of the dis- 
integrative mechanism. Such measures are designed to prevent the ap- 
pearance of new lesions. If not completely effective, it is possible that 
their use might retard, at least, the initiation of new lesions and the 
progress of existing lesions. 


Operative Procedures 


Cavities and deposits around the teeth, in themselves, permit the 
growth of bacteria and support caries activity. Thorough oral prophy- 
laxis and filling of all cavities afford the best protection to the dental 
pulp in a limited time as well as reduce the intensity of present caries 
activity. 

Certain fundamental principles of cavity preparation and restorative 
design are carried out to assure the future protection of the tooth and 
permanence of the restoration. These include extension of the cavity 
margins onto self-cleansing areas, the inclusion of adjacent defects, and 
the proper contouring and finishing of restorations. Adherence to these 
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principles minimizes decay occurring on an adjacent tooth or about the 
margins of restorations on the same tooth. 

The chances are over 2500 to 1 that caries will develop in the pit or 
fissure of a tooth.” The elimination of a noncarious but susceptible pit 
or fissure by modified restorative procedures (prophylactic odontotomy) 
in a mouth with marked caries activity offers several advantages: (1) 
Considering the odds that a cavity will develop in the defect, a pro- 
phylactic odontomy permits a cavity depth and outline controlled by 
the dentist, not by the extent of the carious lesion present. (2) Limiting 
the preparation to the enamel when removing an enamel defect is well 
received by the child patient, while a larger lesion would necessitate 
painful involvement of the dentin at a later date. (3) One is not sure 
whether the patient will be seen by the dentist before a carious lesion 
becomes so extensive as to necessitate loss of the tooth. 


Fluoridation 


Dentistry has relatively few specific preventive procedures as com- 
pared with medicine. Fluoridation of the water supply and the topical 
application of sodium fluoride solutions are two procedures in den- 
tistry whose primary objective is prevention. It is well established that 
the natural occurrence of fluorides in community water supplies is 
responsible for the low incidence of dental caries in the respective 
communities.2 Recently completed 12 year controlled studies have 
demonstrated that children six to eight years old who were exposed to 
artificially fluoridated water during both the prenatal and postnatal 
growth periods have experienced up to a 65 per cent reduction in dental 
caries.° In spite of the vast and rapidly accumulating evidence sup- 
porting fluoridation, opponents continue to criticize this most effective 
public health measure. 

The safety and effectiveness of fluoridation have been thoroughly 
investigated and have received the support of leading health authori- 
ties and societies. The pediatricians of Evanston, Illinois, detected no 
physical changes between their young patients of Evanston receiving 
fluoridated water and those from nearby communities where the water 
is free of fluorides.* Investigations show no significant differences in 
occurrence or degree of gingivitis, calculus, pulp nodules, cysts and 
alveolar bone resorption between the inhabitants of two cities in Texas, 
one with 8.0 ppm concentration of fluorides and the other with 0.4 
ppm.”7 As of the first of December, 1956, 1437 communities have 
fluoridated their water supplies serving 30,532,670 people.t In the 
Newburg-Kingston 10 year study, in which the water supply to New- 
burg was fluoridated at a level of 1.2 ppm, no difference of medical 
significance could be found between the children drinking the fluoride- 
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free water of Kingston and those of Newburg.*! In the tenth year of a 
similar study, the Grand Rapids-Muskegon Fluoridation Study, a 54 
per cent reduction of dental caries in deciduous teeth of six year old 
children was observed.*° This age is usually a peak in caries prevalence. 
In the permanent teeth the reduction averaged about 60 per cent. There 
was approximately a 25 per cent reduction among those whose teeth had 
already calcified or erupted when the program was initiated. 

Still, there are communities which have rejected or discontinued 
fluoridation for various unfounded reasons, usually at the instigation 
of radical minority groups who, by loud and deceptive propaganda 
methods, have duped the public. ‘The acceptance of a fluoridation pro- 
gram depends on the successful education of the public on an indi- 
vidual basis. Many questions concerning its effectiveness and safety are 
asked by parents of children under pediatric care. The pediatrician can 
immeasurably assist the dental profession by presenting an unprejudiced 
evaluation of the facts. 

TopicaL Fivormes. Whereas fluoridation of the municipal water 
supply is a public health measure, the topical application of a 2 per 
cent solution of sodium fluoride is a dentist-patient procedure. Cavities 
continue to be detected after topical fluoride treatments, since the 
maximum effectiveness is about 40 per cent reduction in dental caries.!* 
Fewer cavities are detected in a given time because they develop at a 
slower rate. If this retarded rate can be maintained until the child 
reaches the age of relatively low caries susceptibility, then the reduction 
may become permanent. Parents are cautioned that topical fluoridation 
is not a panacea; the treatment only results in a 40 per cent reduction 
over what might have been detected in the same time interval. 

A series of four applications of a 2 per cent solution is applied to all 
erupted teeth at age levels corresponding to the eruption pattern of 
groups of teeth, usually about three, seven, 10 and 13 years of age. 
Thus four series are given, totaling 16 applications. Although there is 
no apparent limit on the permanency of the protection of a series of 
applications, the series is given at various age levels in order that newly 
erupted teeth may receive the benefits without waiting until the erup- 
tion of all teeth is completed. 

A series of applications at three years of age is particularly advantage- 
ous because it introduces dentistry to children as a pleasant experience. 
The first application is preceded by an oral prophylaxis, which likewise 
is a pleasant patient-dentist relationship. 

It may still be necessary to apply sodium fluoride topically where 
water supplies are artificially fluoridated in order to protect the enamel 
of teeth which were formed prior to the initiation of the municipal 
program. 

Evidence of the success of other impregnating chemicals to increase 
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the resistance of enamel to dental caries does not warrant their use at 
this time. 


Dietary Procedures 


An obvious method of reducing the intensity of the disintegrating 
mechanism of the dental caries process is the elimination of the source 
of the deleterious end-products. That the diet has a direct and local 
relation to the incidence of dental caries is evidenced by the absence 
of dental caries in the mouth of rats which were fed a cariogenic diet 
through stomach tubes.'! Cariogenic diets fed to germ-free animals by 
normal ingestion did not produce dental caries, while bacteria-inocu- 
lated animals fed the same diet developed dental caries.1* These studies 
would indicate that dental caries is local phenomenon dependent upon 
the presence of bacteria and a suitable substrate. The elimination of 
either factor from the oral cavity has resulted in a complete inhibition 
of dental caries. Research is being conducted on germ-free animals in 
an attempt to isolate the specific bacterium or bacteria involved. 

Inasmuch as bacterial prevention of dental caries is not possible or 
practical at this time, clinical efforts are concentrated on elimination 
of the easily fermentable carbohydrate, primarily in the form of sugar. 
This reduces the quantity and intensity of acid produced in the dental 
plaque; by eliminating the source of the metabolic requirements of the 
bacteria associated with dental caries, their numbers are reduced.® In 
a 50 year study of the prevalence of dental caries of 800,000 European 
children, a direct correlation was noted at the beginning of both World 
Wars between the consumption of refined sugar and the incidence of 
dental caries.** There is evidence that some people have a low caries 
attack rate in spite of a diet high in starch content, provided the intake 
of refined sugar is low.** 

For the reasons cited, it is obvious that sugars in the diet should be 
restricted. It is estimated that the average person consumes 140 pounds 
of sugar per year.'® Yet this person needs to consume only 25 to 40 
pounds of sugar per year, depending on age and activity, in order to 
satisfy his caloric requirement.'® Thus more than 100 pounds of sugar 
per year is consumed in excess by the individual. A considerable reduc- 
tion of this excessive sugar consumption can be achieved by eliminating 
confections, pastries and sweetened beverages from the diet without 
impairing its nutritional value. At the same time the diet of the child 
is improved because (1) more nutritious foods are substituted for foods 
high in refined sugar content, (2) the appetite of the child is not 
curbed by sweets, and (3) essential vitamins are not drained off to 
metabolize the excess sugar. 

It is disconcerting to find members of the medical profession scoffiing 
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at the dentists’ attitude toward sugar reduction. Hard candy and chew- 
ing gum sustain conditions favorable to a continuous, prolonged, in- 
tense caries attack on the tooth of the susceptible child as long as the 
confection lasts. If sweets must be consumed, the least time spent in 
the mouth the better, thus reducing the duration of attack. The “re- 
warding” of good behavior by candy bribes contributes to poor oral 
health and to the establishment of unacceptable oral health habits. 

Animal and human experimentation has demonstrated that dental 
caries can be prevented almost completely by elimination of sugar from 
the diet.17 Although there is convincing validity for the effectiveness of 
this form of caries control in children, the fact that it requires the 
complete cooperation of the child, parents, relatives and physicians has 
prevented its achievement with much success. 

The decalcification of the inorganic structure of enamel and dentin 
consists of a series of intermittent attacks, occurring when suitable 
substrate is available.**° By reducing the frequency of sugar ingestion, 
the number of attacks is diminished and the total caries activity is 
reduced. Hence the child should not only strive to eliminate all foods 
containing refined sugar, but should also make a particular effort to 
remove them from the in-between-meal and bed-time snacks. 


Oral Hygiene Procedures 


From the preceding, it follows that the more rapidly the substrate is 
removed from the mouth, the less will be available for bacteria growth 
and activity. It is imperative that the food substrate be removed im- 
mediately after eating by brushing the teeth or, if this is not feasible, by 
forcefully rinsing the mouth with water." 

Complete clinical evidence is lacking relative to the efficacy of thera- 
peutic dentifrices. Announcements from the American Dental Associa- 
tion should be consulted concerning the effectiveness of recently de- 
veloped dentifrices and patients should be advised accordingly. 

Introduction of the child to the toothbrush is mostly a matter of 
imitation of the parent. Thus habits of oral hygiene of the child are 
usually those of the parent. Advising the parent to adopt an acceptable 
toothbrushing technique not only in the mornings, but also after every 
meal, will start the child on good oral hygiene habits. The toothbrush 
technique to be used is one which not only cleans the teeth of the 
mucin film and all food particles accumulated during the meal, but 
massages and stimulates the gingival tissues as well. 


ORAL INFECTIONS 
Dental Infection 


Never is an infected, untreated deciduous tooth retained in order to 
preserve the space until the normal exfoliation time. Suppurative in- 
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fection is not tolerated in any part of the body, and the mouth is no 
exception. Fortunately, in one sense, caries of deciduous teeth will 
progress through the various stages of infection without pain until a 
fistula or “gum boil” develops. Such fistulas are usually detected on the 
buccal alveolar mucosa. Immediate attention is warranted to prevent 
infiltration of the adjacent bone or penetration of the maxillary sinus, 
facial tissues or glands. The follicles of unerupted teeth are favorable 
to the development of osteomyelitis because the infection is inaccessible 
to local treatment.! Not only is the infected tooth a drain on body 
resistance and a source of systemic bacterial infection, but also the 
broken down teeth and snags inhibit proper mastication of foods, 
thereby preventing proper digestion. 

Cysts initiated by infected primary teeth and which involve the de- 
veloping permanent teeth are not uncommon and should receive im- 
mediate attention lest their growth result in pathological fracture or 
permanent disfigurement. 


Pulp Infections 


Pulp involvements of deciduous teeth caused by dental caries or 
trauma are treated according to the severity of the infection. By early 
treatment it is hoped to prevent loss of the tooth and the related 
sequelae, such as reserving space for eruption of the permanent tooth, 
providing function and maintaining good esthetic and speech qualities. 
A favorable history and clinical findings may indicate treatment of 
minute exposure of the pulp (pulp cap) or removal of the coronal 
portion of the pulp (pulpotomy). Complete pulp removal (pulpec- 
tomy) is uncommon in deciduous teeth because of possible injury to 
the developing permanent tooth and because the numerous accessory 
pulp foramina of deciduous teeth prevent an adequate seal of the pulp 
canal. 


Soft Tissue Infections 


Gingivitis and periodontal disease are less common in the mouths 
of children than of adults. Gingivitis in the very young is usually of a 
systemic background. Nutritional deficiencies, acute infectious diseases, 
toxic chemicals and blood dyscrasias are a few of the more general un- 
derlying causes. A thorough examination of the mouth may reveal the 
first clinical indications of such systemic diseases, deficiencies or dys- 
functions as scurvy, diabetes, leukemias, Dilantin hyperplasia, the 
childhood .exanthemas, neoplasms, and many others too numerous to 
mention. Vincent’s infection, herpetic stomatitis, thrush, black hairy 
tongue, geographic tongue and others are oral diseases of children. 
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Vincent’s organisms frequently are secondary invaders of most oral 
disturbances and can be isolated from healthy mouths. One should rule 
out other possibilities before hastily diagnosing any oral soft tissue 
disturbance as Vincent's disease. 

Although periodontitis is uncommon in the child, the conditions for 
its development in adult life are frequently formulated during child- 
hood. Such factors as malocclusion, poor contacts between teeth, in- 
adequate tooth contours, untreated carious lesions, food impaction, oral 
traumatic habits, bruxism, improper or lack of oral hygiene, and others, 
if permitted to persist, may ultimately cause an irreparable periodontal 
condition. 


TRAUMATIC INJURIES TO THE TEETH 


Traumatic injuries to the mouths of children frequently end in the 
pediatrician’s office. Most require immediate x-tay examination, diag- 
nosis and treatment by a qualified dentist. Twenty-four hours may mean 
the difference between a favorable or unfavorable prognosis. Certainly 
the pediatrician should initiate whatever emergency treatment he deems 
necessary to alleviate pain, hemorrhage or shock. Aside from this, any 
further delay of the child in reaching the dental office jeopardizes the 
prognosis of conservative treatment. 


Traumatic Injuries of the Deciduous Teeth 


Most traumatic injuries to deciduous teeth result in their displace- 
ment into the tissue or complete removal from tissue support. In dis- 
placement, if the crown of the tooth is exposed, it may be realigned by 
gentle pressure. If completely embedded in the alveolar tissue, the 
teeth usually re-crupt, provided there is no evidence of tooth or alveolar 
fractures, foreign objects or extremely poor alignment of the displaced 
teeth. Unlike the permanent teeth, a temporary loss of vitality may 
result, or even a darkening of the teeth. However, these tecth have been 
known to recover. The tooth is left alone as long as there is no evidence 
of infection, by either x-ray or clinical examination. A close observation 
is kept of its resorption progress as normal exfoliation time approaches. 
Nonvital teeth do not always resorb at the normal rate, if at all. 

Loss of deciduous incisors at age three is not only a local disfigure- 
ment and loss of function, but a psychologic trauma as well. Children 
are psychologically prepared to accept the normal exfoliation of teeth 
when the time arrives, but premature loss of anterior teeth, attended by 
the torments of playmates, may produce emotional disturbances or 
patterns cifficult to correct. 
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Traumatic Injuries to the Permanent Teeth 


A blow on a permanent tooth, on the other hand, is more likely to 
result in a fracture of the crown or root. The fragment of the fractured 
incisor illustrated in Figure 21 is embedded in the lower lip. Here, time 
is of the essence. ‘Treatment of young permanent teeth is complicated 
by incomplete root calcification. Therefore conservative treatment of 
the pulp is most desirable. The sooner these injuries are seen by a 
dentist, the better are the chances for conservative treatment. 





Fig. 21. The fragment of the fractured right central incisor is embedded in the lower 
lip. All soft tissue wounds accompanying traumatic injuries to the teeth should be 
examined roentgenographically. 


The fracture of a permanent incisor is a serious tragedy in the life of 
the child and parent; the scars of it are not completely eradicated until 
the child reaches 16 to 18 years of age. It is unusual to lose the tooth 
unless the root is fractured near the crown. 


EARLY LOSS OF MULTIPLE TEETH 


The loss of multiple teeth in the child creates many problems which, 
if not corrected, may persist to some degree throughout adult life. Some 
of the changes which develop in such untreated cases are inability to 
masticate food, formation of noxious habits, speech impediments, al- 
terations in growth and development and the psychologic trauma ac- 
companying these changes. Replacement of the missing teeth restores 
function and prevents factors contributing to malocclusion, abnormal 
tongue and lip habits, inferiority complex patterns, improper food selec- 
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tion, speech impediments, atrophy and deformity. Replacements for 
anterior teeth are relatively uncommon unless esthetics is an important 
consideration or the missing anterior teeth are included on a denture 
where replacement of the posterior teeth is the primary objective. 

Partial dentures replace missing teeth lost through infection, trauma 
or congenital malformations. It is surprising how well these dentures 
are tolerated by children. In most instances they are proud of their new 
possessions. The child accepts a partial denture without difficulty pro- 
vided he has reached the physiologic and mental age of two and a half. 

Allowances are made in the denture design to accommodate changes 
in growth and development if the denture is indicated at an early age. 
Clasps for retention of the denture are generally avoided during the 
period of eruption of the permanent incisors and first molars. 

A complete study of the child’s physiologic and chronologic oral de- 
velopment as well as his mental development and attitude is necessary. 
It is usually necessary to redesign and remake the denture a few times 
in order to provide for growth changes. 


SUMMARY 


Like the pediatrician, dentistry recognizes that prevention begins 
with the child. In fact, prevention is of great significance to the dental 
profession because of the prevalence and characteristics of chronic den- 
tal diseases, the vast backlog of accumulated dental needs and the di- 
minishing dentist-population ratio. 

The oral cavity is a sensitive reflector of the general health status of 
the patient. The first indications of such systemic disturbances as blood 
dyscrasias, nutritional deficiencies and endocrine dysfunctions are fre- 
quently observed as oral tissue changes. On the other hand, there are 
diseases, dysfunctions, dystrophies and disorders specific to the oral en- 
vironment which affect the general health of the child. Therefore the 
prevention, early recognition and treatment of oral handicaps should 
receive attention by the pediatrician equal to that for other functions 
and structures of the child’s body. All too frequently the mouth has 
only provided access for examination of the throat. 

The initiation of preventive dental procedures during preschool ages 
has been a problem for the dental profession because of insufficient 
contact with the child or parent. On the other hand, the pediatrician 
has an opportunity to initiate the dentist-patient relationship at this 
most critical stage of oral development. 

The oral handicaps discussed are by no means complete in number 
or content, but sufficient information is presented to acquaint the pedi- 
atrician with the most prevalent dental problems, to assist him in their 
recognition, and to suggest his contributions for their prevention and 
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treatment. Certain aspects of dental health are stressed in which the 
cooperation and participation of the pediatrician is particularly sought, 
not only materially, but also to give credence to certain dental pro- 


cedures and recommendations. 
The dental health of the child and adult depends to a large extent 
upon the dental consciousness of the pediatrician. 
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SOCIAL AND EMOTIONAL HANDICAPS 
OF CHILDREN 


SHERMAN LITTLE, M.D. 


All children have some difficulty in growing up. This is inevitable and 
probably necessary if a child is to strengthen and develop his own capa- 
city for meeting the problems of daily living. The fact that a child has 
some difficulty is not as important as the extent and the severity with 
which it interferes with his general adjustment. One evaluates prob- 
lematic behavior in a child not by symptoms, but in relation to his total 
reaction to his life experience at that time. We are all familiar with the 
fact that the quiet, too good child may be more upset than the trouble 
maker. The latter usually forces us to pay some attention to him. It 
is well, too, to recognize that the child who responds to stress by 
physical rather than emotional or behavior symptoms is very likely 
having considerable difficulty in growing up. 

Even under the best of circumstances, growing up is fairly complex 
and difficult. As one looks at the numerous and diverse forces which 
come to bear either directly or indirectly on children, it is amazing 
that they do not have more difficulty than they do. Reliable statistics 
on children for a real cross section of the population are not known. 
Scull,!? however, in his report on the incidence of significant emotional 
problems in a survey of 755 “new” children in the pediatric out-patient 
department at Stanford, noted that 40 per cent of these children had 
“emotional problems to a degree that interfered with, or prevented 
institution of somatic therapeutic measures that might otherwise be 
successful.” This is probably higher than is seen in the general run of 
children coming into a pediatrician’s office. Out-patient departments 
in general have a considerable proportion of patients from families who 
have complicated social and emotional problems. These family com- 
plications have some influence in producing problems in children, 
although in some instances the emotional problems in the children stem 
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from the emotional maladjustment in the parents which has played a 
large role in bringing on the family’s social and economic problem. 
Complicated as the process of growing up is, it is possible for pur- 
poses of discussion to separate the three major factors which largely 
determine the personality development and adjustment of children. The 
first is the child’s own innate make-up. This determines how he ex- 
periences and reacts to the stimulations and pressures of the world 
around him. The second major factor is parental influence, which has a 
powerful effect upon the way the individual child comes to terms with 
and uses his innate potential. The third factor is the influence of the 
particular culture or subculture of which the family is a part. This exerts 
its influence through the parents upon the child-training methods which 
are used and the general philosophy and attitudes which underlie these 


methods. 


INDIVIDUAL DIFFERENCES 


Everyone recognizes that people, including babies, are different one 
from another. The nature of this difference, particularly those elements 
which comprise it and the causes for it, is not as clear. We know some- 
thing of what one may expect in individual differences in physical 
growth and development as well as something of the differences in 
basic intellectual capacity. Inner differences which determine the way 
a child experiences and reacts to his environment are harder to measure 
and understand. The work of Fries®, though far from definitive, is of 
interest as one attempts to attack this problem. She made use of the 
differences in response to a deliberately provoked startle reaction and 
also made observations of the hungry infant’s response to sudden in- 
terruption of an unfinished feeding. It was found that nontraumatized 
children of 10 days to two weeks of age could be divided on the basis 
of their responses into five groups. These consisted of quiet, moder- 
ately active, and active, with what may be pathological groups at either 
end of the scale consisting of children who were hypoactive and hyper- 
active. These congenital activity types are characteristic of the neo- 
natal period. They become modified by experience into what is called 
activity pattern, which is a combination of the original congenital 
activity type with whatever modifying effects environmental circum- 
stances have produced. In general, it may be said that favorable cir- 
cumstances tend to make the extreme reactions less extreme, and 
unfavorable circumstances do the opposite. 

The activity type not only has a considerable influence on the ways 
in which a child reacts to experience, but it also profoundly affects the 
way in which the environment and particularly the people in the en- 
vironment react to the child. This is most clearly seen in the effect 
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that a hyperactive child can have on his parents. This is the child who 
wakes at the slightest noise, cries a great deal seemingly without 
cause, is easily upset by minor disturbances in his environment and 
often spits up when he cries. It is not hard to understand how such a 
child can try even the warmest and calmest of parents. Pediatric text- 
books for years have given some recognition to such children under 
the title, “the hypertonic child.” The causes for these activity types 
are not understood, although recently there is suggestive evidence that 
some of the hyperactive children have some “dysfunction of the dien- 
cephalon” which “exposes the cortex to unusually intense storms of 
stimuli from peripheral receptors.”!° It is believed that this condition 
usually corrects itself after a period of years. Some of these children 
seem to be specifically helped by the use of amphetamine. 


PARENTS 


Parents play a paramount role in the adjustment and in the per- 
sonality development of their children. This is true for many reasons, 
but it is especially important in human development because of the 
long period of dependency which provides a continuity of meaningful 
relationships during the most impressionable years. Studies of early 
psychological development indicate that the infant initially has no 
awareness of himself as a separate person, but only as a part of a 
larger whole consisting of himself, his mother and his immediate en- 
vironment. The first great psychological hurdle which the young child 
faces is the gradual awareness of himself as a separate person. A large 
part of the process of growing up consists in working out, with the 
understanding help of parents, what kind of separate and yet related 
person he can be. It is through the support of and in relation to his 
parents of both sexes that the child is able to accomplish this. He uses 
them both as models and as reflecting surfaces to test out his reactions 
and capabilities. Parents are often blamed for all the things their chil- 
dren do, particularly those things which are not socially approved. It 
cannot be denied that parental influence is the major force in deter- 
ming the direction and character of the child’s personality develop- 
ment, but one always needs to keep in mind that the make-up of the 
child not only contributes to the way he reacts to his parents and to the 
world, but also in some measure influences how parents and the world 
react to him. 


CULTURE 


Culture initially exerts its influence through parents and not directly. 
As Fromm® puts it, “As long as mankind has not attained a state of 
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organization in which the interests of the individual and that of society 
are identical, the aims of society have to be attained at a greater or less 
expense of the freedom and spontaneity of the individual. This aim is 
performed by the process of child training and education . . . The child 
does not meet society directly at first; it meets it through the medium 
of his parents, who in their character structure and methods of educa- 
tion represent the social structure, who are the psychological agent of 
society as it were.” The aims and methods of child training, though 
colored by the familial experience and personality adjustment of the 
parents, are largely determined by the attitudes and aims of the par- 
ticular society of which they are a part. For example, the methods and 
the age at which toilet training is instituted show more variation be- 
tween different cultures than they do between average families in a 
given culture. 

When attempting to understand the behavior of a particular child, 
one needs to think in terms of his innate make-up, the personality and 
adjustment of the parents and the customs and standards of the cul- 
tural or subcultural group to which the family belongs. In practice one 
generally pays more attention to the parental influences, because these 
are more obvious and sometimes more modifiable. There is also a more 
personal reason for this because almost all of us carry with us from 
our childhood some unresolved antagonism to our own parents. This 
tends to make us quick to blame other parents for their children’s 
problems. We recognize individual differences in children, but we 
often overiook the role that this has played in determining the be- 
havior of the child as well as how this has affected the parent-child 
relationship. Cultural factors, too, are usually overlooked except when 
we deal with an individual from some group which is markedly differ- 
ent from our own. On the whole we are not yet very much aware of 
the effect of our own culture on our own and our children’s behavior. 
Nor are we aware of the inconsistencies in our culture which may play 
a significant role in the genesis of some forms of behavior such as 
juvenile delinquency. For example, the concept of equal opportunities 
for everyone may be in sharp contrast to the experience which is open 
to individuals in certain subcultural or ethnic groups. 


STAGES OF DEVELOPMENT 


As a child grows up there are certain age periods which have their 
own specific difficulties based upon the particular neurophysiological 
and psychological characteristics of that stage of development. One 
also needs to bear in mind that the parent-child relationship develops 
and changes with the changes and needs of the growing child. 
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Prenatal Period 


We know little about how emotional reactions in the mother and 
their physiological constituents affect the child in utero. The work of 
Sontag'* suggests that infants of mothers who are emotionally dis- 
turbed during pregnancy frequently exhibit evidences of an irritable 
and hyperactive autonomic nervous system. He observed such children 
to have disturbances in gastrointestinal motility, tone and function 
manifested by excessive regurgitation, colic and sometimes diarrhea. 
“In prenatal development of such a condition, prolonged nervous and 
emotional disturbances of the mother during the latter months of 
pregnancy seemed to be important.”'* Although as yet there is no 
general acceptance that the emotional reactions of the pregnant woman 
will have some direct effect upon the unborn infant, there is some evi- 
dence that the feelings and attitudes that the mother has during preg- 
nancy about her unborn child and herself as a prospective mother, may 
considerably influence her in her feelings and attitudes towards the 
child after it is born. Senn found in interviews during the prenatal 
period that the pregnant woman is often as apprehensive about her 
role as a mother as she is about her ability to deliver a viable infant. 
Since then the techniques of prenatal interview have been described 
in some detail by Jackson.* 

At present few pediatricians routinely see mothers before the baby is 
born; however, at a recent conference"! three participating pediatricians 
mentioned that, whenever possible, they attempt to have at least one 
prenatal interview with parents. They have found it useful in establish- 
ing a doctor-patient relationship as well as in helping the parents to be 
relieved of any extra anxiety beyond that appropriate to an uncompli- 
cated pregnancy. 


Infancy 


The period from birth to approximately 18 months of age has a 
certain psychological unity because it is the approximate period when 
an infant is completely dependent upon its mother. This is a period 
when the child moves from complete dependence and complete un- 
awareness that there is any difference between himself and his mother 
to a beginning independence and some notion of the difference be- 
tween “thee and me.” His initial contact with the world outside his 
body is originally established through general contact of his body with 
people and objects, centering especially its perception and sensitivity in 
his mouth and lips. From this he moves to an ability to be meaning- 
fully aware of the world around him by vision, hearing and specific 
areas of touch. If the contacts which he becomes aware of through his 
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various senses are reasonably pleasant, he becomes increasingly inter- 
ested in and related to things outside himself, especially people. 

This is the period when a child develops his basic, almost automatic 
way of relating to people. If this works out well, he develops a built-in 
sense of trust® in himself and in his relationship to others and 
the world around him. If the contacts are uniformly unpleasant or if 
he has an unduly sensitive receptor system, he may withdraw or he may 
develop feelings that he cannot trust himself or the world around him. 
If, for example, he has a great deal of gastrointestinal discomfort, he 
may focus his attention so largely within himself as seriously to inter- 
fere with the usual development of contacts with the outside. The par- 
ticular kind of disturbance which the child manifests in his relationship 
to the world seems to be related not only to the kind and quality of 
stimulation which he receives, but also to the way his innate make-up 
determines how he responds to it. 

An extreme example of a combination of experience and inner 
make-up may well be early infantile autism.® This represents an ex- 
treme degree of withdrawal based in some instances on a lack of warm, 
affectionate stimuli, but probably more commonly due to an innate 
make-up which in some fashion makes inner experience infinitely pre- 
ferable to outside contact. Because of their lack of connection with the 
world around them these children are usually thought to be feeble- 
minded or to have a severe hearing impairment. At four or five months 
of age they do not respond with anticipatory pleasure to the prospect of 
being picked up by the mother. Language is slow to develop and is 
usually not used to convey meaning to others. Instead of answering 
they often repeat what is said to them. They relate better to toys and 
objects than to people. These children are now considered to have a 
form of early childhood schizophrenia. 

In the last few years a great deal of time and thought has been 
devoted by child psychiatrists to attempting to understand and treat 
these children. It is clear that they are not mentally retarded, but it is 
also clear that exceedingly intensive and skilled psychiatric treatment 
is essential, and this for long periods of time if any therapeutic results 
are to be obtained. Differential diagnosis is often difficult, and one may 
need a period of observation by an experienced person before one can 
be sure. Unfortunately this has become a somewhat popular diagnosis 
to make, and it is often mistakenly applied to children who are merely 
quiet and shy as well as to children who are genuinely retarded. 

The child who suffers from a chronic lack of warm, affectionate 
stimulation in the first year of life has been most clearly described by 
Spitz’® and Goldfarb.*? Subsequently Bowlby! summarized all the evi- 
dence available up to 1951 of the effects on infants deprived of what 
is considered to be a normal, warm, maternal relationship. Current 
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evidence seems to indicate that for reasons which we do not under- 
stand, not all infants under a year of age deprived of this relationship 
develop the profoundly depressed condition which in some becomes 
permanent mental retardation. Although there seems to be considerably 
more reversibility to the process than Spitz originally described, there 
are still severe effects on personality development, particularly in the 
area of the ability to form satisfactory interpersonal relationships. In a 
more recent report Bowlby? suggests that a lack of satisfactory emo- 
tional relationships in the early years of life may be one of the causes 
of the egocentric, conscience-less persons known as psychopathic per- 
sonalities. 

All this emphasizes that it is important for children during the first 
18 months of life to have warm, sustained and dependable emotional re- 
lationships with the mother or an adequate mother substitute if there is 
to be a solid foundation laid for good emotional relationships with 
other people throughout life. There is also some evidence which strongly 
suggests that functional disturbances of the gastrointestinal tract, par- 
ticularly the upper portion of it, have their origin in connections which 
are established between emotional reactions and gastrointestinal func- 
tions during these early months. This is a period when the body re- 
sponds to emotional reactions almost entirely with physiological re- 
sponses rather than with the outward signs of emotion characteristic 
of later life. 


The Run-About Child 


The second great period of development runs from approximately 18 
months of age to some time between three and three and a half years. 
This is the period characterized by the child’s developing skill in the 
use of his neuromuscular system so that he is able to be physically 
autonomous. He develops skills in being able to control and direct 
what he will do with his arms and legs, with his sphincters, as well as 
the muscular and respiratory coordination necessary for speech and 
verbal communication. Concomitant with this is his increased intel- 
lectual capacity and his progressive ability to manage a wider social 
and geographical arc. Psychologically, this is the period during which 
his beginning awareness of himself as a separate person is consolidated 
into a comfortable acceptance of himself as an individual different from 
but related to other individuals. If this individuation is successfully 
accomplished, it includes his acceptance of himself in whatever biologi- 
cal role he is cast in. 

One of the most obvious signs of difference which needs to be ac- 
cepted is the physical difference between boys and girls. In some chil- 
dren all the anxiety which they feel about separating from their 
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parents and accepting their new-found separate selves becomes focused 
on their physical difference. The very obviousness of the penis in the 
boy and the lack of it in the girl is a convenient and concrete difference 
upon which their feelings of goodness or badness, acceptability or 
nonacceptability can be hung. In other children the anxiety may be 
more specifically centered around physical separation from the parents 
which they attempt to avoid by all kinds of controlling behavior. 

Many of the problems of this age stem from the pressure which 
comes to bear on a child if he does not conform to various social and 
cultural standards. This includes toilet training and his interest and 
attitude towards his genitals as well as his general curiosity and physical 
activity. It is because of this that toilet training and parental attitudes 
toward the natural genital interest of children of this age period have 
been given so much prominence. Toilet training is important, but not 
primarily because it is toilet training. It is important because it is a 
point around which a great deal of social pressure is exerted on a child 
to make him conform in certain culturally acceptable ways. The great 
difficulty which comes out of this is that the child does not view him- 
self as acceptable or nonacceptable in terms of his total self, but in 
terms of the way in which he conforms in this limited area of his total 
functioning. In other words, he is good or bad, acceptable or non- 
acceptable as a total person largely around the way in which he handles 
his bladder and bowel function. This gives to a child a distorted view 
of his own value as a person and may permanently color the way in 
which he reacts because of the bizarre way, by adult standards, in which 
he thinks at this stage of bladder and bowel functioning and his own 
excretory products. 

There is a healthy tendency in most children to rebel against these 
unreasonable pressures, and this sets the stage for a struggle between 
child and parents not only in this area, but also in every subsequent 
area, however reasonable, where the parent or other adult seeks to 
direct or educate the child. He becomes so conditioned against pressure 
that he has to fight against all pressures, even those which would help 
him. Unfortunately, he pays for this by guilt and uncertainty which the 
conflict with his parents produces. This does not mean that limits 
cannot and should not be set by parents, but it does mean that one 
should guard against being caught in a continuous will struggle with a 
child. One should frequently ask oneself, when there is insistence upon 
conformity in certain situations, whether one is really being reasonable 
and whether what one is doing does not represent a somewhat irra- 
tional need of our own to make the child give in. What may perhaps 
be an end result of this kind of struggle was recently described by a 
mother who said that she could understand how hard it was for her 
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small boy to give in because she had always felt that every time she 
gave in she was allowing herself to be completely destroyed. 

Not all struggle between parent and child begins with toilet training. 
Some of it may have its origins earlier in feeding difficulties, particu- 
larly those which arise with the natural falling off of appetite at the 
beginning of the second year of life. Struggle once started tends to 
persist. If it lasts into the school years and beyond, it may interfere 
with learning, if not manifesting itself in much less subtle ways as 
openly defiant behavior. 

This period between 18 months and three and a half years is a time 
of transition not unlike adolescence. It is a time when a child is passing 
from the dependency of infancy to the relative independence of the pre- 
school child. This is a period when a child needs parents who are 
comfortable enough to set reasonable limits over his behavior and at 
the same time are able to support both his independence and his need 
at times to be less mature. This is the time when the child may have 
considerable difficulty in striking a balance between the big and little 
sides of himself. It is important that these limits, controls and directions 
be applied in such a way that the child does not feel that he is morally 
bad if he cannot immediately conform and does not completely agree. 
Hopefully he comes through these years with some acceptance of his 
difference from others as well as some feeling of his likeness; with the 
feeling that his body and its functions, of which he is just acquiring 
full awareness and control, are good and acceptable. It is not only with 
toilet training that struggles and baffled feelings arise. The tremendous 
physical energy of children at this age period with what at times 
seems to be almost a specific need for climbing, may in small apartment- 
dwelling children bring on as much struggling relationship between 
child and parents as do somewhat more specific areas of the function. 

It is this period of life which best demonstrates the current confusion 
in thinking about the difference between setting healthy limits for 
children and genuine repressive measures. Fortunately we have pretty 
well worked through the wave of extreme permissiveness which either 
paralyzed parents or encouraged them to be irresponsible. Although 
this wave has considerably receded, there is now some evidence that 
the swing may go too far the other way. There is still a good deal of 
confusion in many parents’ minds as to what limits their children need 
and what rights parents have to set them. Evidence of this confusion, 
as well as a denial of the difference between adult and child, is seen, 
among other places, where the parent encourages the child to call 
adults by their first names. Children need adults as parents; they need 
parents with the strength to stand for what they believe in, even 
though a child may need to test a parent out. The child is relieved 
when the parent does not give way before his pleas or pressures. With- 
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out this the child is left in the unenviable position of having to push 
out beyond the area he can comfortably manage in an attempt to find 
the limits of a situation. He is always overextended and knows it and 
yet feels impelled to keep pushing. He may be a controlling and an 
unpleasant child, but underneath he is also a frightened one. 


Preschool Period 


Chronologically, this period runs from approximately three and a 
half to five or six years of age. This is the time when the child begins 
to use his mind creatively and imaginatively. He is intrusively inquisi- 
tive, poking into everything that he encounters, trying to begin to fit 
himself into what it will be like eventually to be an adult. Having 
previously established that he is an individual, he now attempts to 
define more exactly what kind of individual he is and can be. This is 
done largely through a creative and active understanding of himself 
as a boy or a girl who can begin to get a little understanding of what 
these roles really mean biologically and socially. He explores and de- 
fines himself by exploring his relationship to each of his parents. If 
his relationship to both parents is satisfactory, he lays the groundwork 
for the kind of relationship he will have with people of the opposite 
sex. By his identification with the parent of the same sex he can affirm 
himself as a person in his biological and social role. 

If his father’s occupation is one which is fairly concrete and lends 
itself to being understood by a child of this age, a boy can get some 
notion of what being an adult is like and can by his imaginative play 
vicariously test this out. Girls are profoundly influenced both by their 
mother’s attitudes towards them as individuals and by their mother’s 
attitude toward the maternal role. Their father’s interest and attitude 
towards them also have a great deal to do with whether they view being 
a girl and eventually a mother as a satisfactory and rewarding way of 
life. If the child finds that his curiosity gets reasonable approval by 
his elders and if there is at least tolerant acceptance of his imaginative 
exploration of adult life, he is now ready and eager for formal learning 
which he can begin to make use of creatively. It is not easy, however, 
for parents to accept the way preschoolers want to poke into and in- 
quire into things. It is hard to have the energy and the patience to 
respond constructively to their endless questions or to accept the al- 
most inevitable mess which attends their play. The mother who said, 
“Find out what the children are doing and tell them to stop,” was 
undoubtedly speaking of children of this age period. Yet out of this 
can come a child’s feeling of satisfaction and enjoyment in using his 
mind in finding out and in imagining. If this is too much stifled, he 
may not only have trouble in school, but also he may never dare to 
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really stretch and use his mind to the extent he is potentially capable 
of doing. 


School Years 


From about the age of six until the beginning of adolescence, life 
on the whole should flow reasonably smoothly and constructively. If 
the child has, in the first 18 months, developed a built-in sense of well- 
being within himself and his relationships to other people, and if 
from 18 months to three and a half years he has developed a sense of 
comfortable competence in the use and control of his physical body 
and has reasonable acceptance of his individual difference, and if from 
three and a half to six he gets the feeling of the rightness and joy of 
using his mind creatively as well as some feeling of the possibility and 
desirability of aiming for some adult life role, he is ready to enter into 
this constructive period when school bulks large. 

Unfortunately not all children have satisfactorily worked through 
these preliminary stages. Some will have difficulty separating from 
home and parents and forming relations with their age mates. Some 
will have problems in relating to authority, both the authority of 
the home and the school and the authority of learning. They will 
have to put their energies into fighting against rather than doing. Some 
with their feelings of inadequacy and lack of achievement will try to 
make up for this by defiant antisocial behavior such as taking things 
which do not belong to them. Some whose consciences have been 
overstimulated will be restricted and guilty in the free use of themselves 
and their imaginations and may manifest this by nightmares. Stutter- 
ing, which is not uncommon as a transient phenomenon in the three 
to four year old, may now be relatively persistent when the child finds 
it difficult to show and express strong assertive feelings. Some too good 
children may put all their assertive energies into learning. Although they 
do well academically, they may be headed for trouble when, in adoles- 
cence, the increased intensity of their feelings makes such rigid control 
as they have previously exerted no longer possible. 

Although it is the school-age, preadolescent child who is most fre- 
quently referred to child guidance clinics, one usually finds that the 
difficulties which brought about the referral stem back to unresolved 
problems of the preschool period. 


Adolescence 


The period of adolescence is measured best in physiological rather 
than chronological terms. It is the great transition period between child- 
hood and beginning adult life. Concomitant with the physiological 
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changes is a tremendous increase in the intensity of all feelings. This 
increased intensity does not apply only to the more obvious sexual feel- 
ings. These feelings complicate the basic problem with which the adoles- 
cent is dealing, which is finding out what kind of reasonably inde- 
pendent person he can begin to be. This involves striking a balance 
between two different parts of himself. The first is the accepting and 
somewhat dependent, warmly relating side, which has been such an 
important element in his childhood, and the other is the more sep- 
arating, more independent, more aggressive side. Both need to be 
constructively integrated into the person he is becoming. To bring 
these two sides into equilibrium is often a prolonged and difficult job. 

Accompanying this is the adolescent’s need to determine what role 
he dares to commit himself to as he moves into adulthood. Erickson* 
recently emphasized the point that the adolescent needs a period of 
“psychosocial moratorium.” By this he means that the adolescent needs 
time and opportunity to test out a variety of different roles before 
finally committing himself to a particular role. Many adolescents by 
performing some delinquent acts test out the role of delinquency, but 
this is merely a trial, and they move on to some other more appropriate 
and socially constructive activity. In certain situations, however, the 
adolescent may have a role permanently thrust upon him before he has 
an opportunity to try out any others. Because adolescence is a period 
of transition with much testing of different roles, complicated by greatly 
increased intensity of feeling, all the unsolved problems of the past 
developmental periods are apt to make themselves manifested. 

The too good child, when he encounters the intensified feelings of 
adolescence, may question his own sanity because he has never allowed 
himself to be aware of his disturbing thoughts and feelings before. If 
during childhood he handled his feelings by denial, he deprived him- 
self of the important experience of learning how to deal with them. 
The result is that he is quite unprepared to cope with what he finds 
within himself during adolescence. Because of this and for other reasons, 
the adolescent often desperately wants help, but finds it hard to use 
because by accepting it he feels that he is weakening his own capacity 
to stand on his own two feet. 

Many unresolved problems are brought to adolescence from earlier 
developmental periods, but if the relationship which exists between 
parent and child is not too tenuous, it will have the strength and sta- 
bility to withstand the stress and strain inevitable to this period. 
Nothing is more tragic than to see parents, having almost lost contact 
with their child, doing in their desperation those things which further 
separate them from him. It is easy to make the mistake of taking at 
face value the adolescent’s denial of the need for help which he fre- 
quently expresses, but never totally means. Adolescents can use direct- 
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ness better than almost any other age group, especially if it is not 
charged with despair or anger. 


THE DOCTOR’S ROLE 


One cannot speak of these developmental stages without also bring- 
ing in the tremendously important role which parent-child relation- 
ships play in determining how the stages are worked through. It is 
through his understanding of these developmental stages, and the 
difficulty of the troubled parents in constructively relating to them, 
that a practicing physician can play such a vital role in promoting 
healthy personality development. This can be accomplished by using his 
understanding of what is going on in the psychological growth process of 
the child as he helps, with sympathy and skill, the parents to examine and 
work through their questions and conflicting attitudes towards their 
child. If parents, as they talk with their physician, are provided with an 
opportunity to look objectively at what is going on in their child and 
their own relationship to it, they can often work out effective ways of 
coping with whatever difficulties are present. The problem for the 
physician in this is to have the necessary understanding, to have some 
skill in counseling the parents, and to be able to find the time within 
the structure of his practice to do it. Doctors are trained to get their 
satisfaction out of understanding and dealing with complicated medical 
problems. The area of successful parent counseling is as difficult and 
challenging and just as rewarding. However, physicians in training are 
not on the whole as yet given enough carefully supervised experience 
in this area so that they feel entirely comfortable or competent in 
doing it. As a result, the physician not only does not find it challenging 
and rewarding, but also often does not feel justified in charging for the 
amount of time involved. 
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THE EDUCATION AND TRAINING OF 
CHILDREN WITH HANDICAPS 


HANS C. GORDON, PH.D. 


Formal schooling for all American youth is a dream not yet fully real- 
ized for many children with handicaps. According to the biennial sur- 
vey of education for 1952-3, there were 28,118,000 children enrolled in 
public schools. It is estimated that 10 per cent, or 2,811,800 children, 
are in need of special education services. In the same survey only 497,- 
216 children, or 18 per cent of the estimated need, were enrolled in 
special adjusted services. * 

In each new decade the schools have called fewer and fewer children 
uneducable. In the five year period 1947-8 to 1952-3, the enrollment 
in public schools increased 17.4 per cent, while the special class enroll- 
ment increased 47 per cent. At one time school was the privilege of the 
few. Now it is legally the right of all. Nevertheless, even liberal school 
systems are sometimes required to say to some parents, “Although your 
child is of school age, we have no program that will meet his needs.” 
Even more frequently, the child is accepted, but no special program is 
available for the handicapped child. 


AIMS AND COST OF SPECIAL EDUCATION 


Early in the development of special educational facilities for children 
with handicaps the driving motive was improvement in learning op- 
portunity for the nonhandicapped child. Without special class facilities 
an average class will have three or four children with handicaps. A 
teacher whose class contains pupils with handicaps is compelled to 
spend a disproportionate amount of time and effort with these children 
to the detriment of the class as a whole. School administrators promised 


* Statistics of Special Education for Exceptional Children 1952-53. Chapter 5, 
Biennial Survey of Education in the United States, 1952-54. Washington, U.S. Gov- 
ernment Printing Office, 1954, p. 6. 
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taxpayers that the small special classes were economical because teach- 
ers of regular grades could teach larger classes of nonhandicapped chil- 
dren. To achieve equal educational opportunity for handicapped chil- 
dren was and is costly, two to five times the cost of teaching children 
without handicaps. 

One important roadblock to the establishment of special classes is 
the difficulty of recruiting and training teachers for these fields. Gen- 
erally, the time and cost of training are equivalent to an additional year 
of college work and are superimposed upon the regular training pro- 
gram of the teacher. In many instances the extra training required and 
the special difficulties of teaching handicapped children are not recog- 
nized with any increase in salary. Teachers comfortably situated in 
teaching regular grades can hardly be expected to take the extra work 
and meet the difficult problems of teaching the special class. 

In addition, school accommodations are more expensive for handi- 
capped children. Two to three times as much floor space per pupil is 
required, as well as additional equipment for special services. In order 
to gather in one place enough children to warrant a successful special 
class, it is often necessary to include the children from a large geo- 
graphic area. This involves bus or taxicab transportation to school, usu- 
ally at public expense. For this reason many local school districts are 
reluctant to organize special classes unless much of the extra cost is 
borne by the larger community, the State. 

In some cases the absence of special classes is rationalized because of 
the obvious need of children with handicaps to live and to adjust in a 
normal world, and also because the nonhandicapped need to under- 
stand and accept the handicapped. To many the connotations of “segre- 
gated special classes” are frightening and undemocratic. On the other 
hand, no child is more segregated and unhappy than the one who is 
excluded from the normal activities of class and playground because of 
his handicap. A blind child cringing against the wall in a school play- 
ground is not experiencing an integrated activity with his sighted fel- 
lows. The mentally retarded child, unable to understand or to keep up 
with his classmates, is frustrated and made unhappy by standards he is 
in no way able to meet. The struggles of the stutterer or the cerebral 
palsied child to speak while the class and the teacher wait intensify 
the child’s problem and hinder the progress of other children. 

Ideally, no child should be placed in a special class unless he is not 
able to maintain himself with reasonable comfort and without undue 
frustration in a regular class. For this reason placement in a special class 
should be a decision based on the totality of the situation—the nature 
of the regular class and of the handicap the pupil has, and the various 
compensations he has learned. The intellectually retarded child with 
adequate social graces, the crippled child or deaf child with intellectual 
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gifts can often adjust successfully to a regular class and enjoy its usually 
wider enriching experiences. On this basis many children may need 
temporary special class placement for a longer or shorter period in order 
to enable them to overcome a specific handicap and then to carry on 
their educational program in regular classes. This is particularly true of 
those who have defects in abilities to communicate, and who, with the 
aid of a special class program, could learn to communicate adequately 
with others. 

The major concern of the schools is with learning. Handicaps that 
do not influence the learning function require no more adjustment of 
the pupils’ programs than is afforded all pupils. Such adjustments in- 
volve adaptation of teaching methods to individual differences, and the 
use of the specialized services of counselor, physician, nurse, and social 
worker. It is certainly true that some handicaps such as cosmetic de- 
fects, minor dental defects, correctable visual, auditory and speech 
defects, posture, and so on, that children have influence their general 
and mental health. Such defects are dealt with in the normal program 
of the schools without special classes or a great deal of individual spe- 
cial help. 


PROGRAMS FOR SPECIAL EDUCATION 


Programs that require special classes or special teaching are adapted 
mainly to pupils in the following categories: 


Children with Serious Loss of Mobility 


Such pupils are those required to wear splints, casts, braces or 
crutches, or to be in wheel chairs. These are children with bone frac- 
tures, bone diseases, congenital deformities, poliomyelitic paralysis, in- 
volved cardiac cases, cerebral palsy, spina bifida, seizures, and so forth. 
The educational program for these children aims to continue normal 
learning with as little interruption as possible and to assist in the child’s 
adjustment to the handicap, thus providing the basis for good mental 
health. Special classes for such children include orthopedic classes or 
special orthopedic school, hometeaching or hospital and institutional 
classes. 


Children with a Serious Sensory Defect in Vision or Hearing 


The aim here is to provide learning experiences that will minimize 
the child’s sensory loss and to train the child in substitute methods to 
replace the lost sensory ability. ‘Thus in classes for the deaf and hard 
of hearing, children are provided with a program that emphasizes visual 
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paths to learn, and at the same time the child is taught to communicate 
by speech reading and speech training as well as through auditory train- 
ing in the use of hearing aids and group hearing amplification. Classes 
for the visually handicapped generally are of two kinds, depending upon 
the degree of visual loss. In the one with the lesser degrees of loss, the 
child may be taught to use all the visual ability he has. The school’s 
program is adapted by the use of high intensity-low glare lighting, large 
writing on blackboards with railroad chalk, primer type widely spaced 
lines on writing paper, large type text books and magnifying devices. 
The program, however, is scaled as far as possible to that of normal 
children. For those children whose visual loss is severe, a basically dif- 
ferent sort of approach is necessary, and the child is taught to read and 
to write braille. From that point on, his education is based on substi- 
tutes for sight: speaking, listening, the use of talking books, and braille. 


Children with Speech Defects 


In such cases the children usually remain in the regular classroom 
and receive speech training with a special teacher or therapist as part 
of their school program. Such speech training attempts to eliminate 
faulty speech habits and to train children in proper use of the speech 
organs, overcoming as far as possible anatomic and emotional handicaps. 


Children with Mental Handicaps 


These may be considered of basically two major kinds, retardation 
and functional emotional problems. 

Menrtav Rerarpation. Generally the children who are retarded are 
classified according to the degree of retardation as educable or trainable 
rather than according to the etiology of the defect. The school’s pro- 
gram is substantially altered to meet the need for extended preparation, 
frequent repetition, and concrete direct experience. There is reduced 
emphasis on vicarious experience and problem solving mostly to pro- 
vide more emphasis on habit training. It is true that a great many indi- 
vidual problems exist in these groups, but as yet it is not common 
practice to organize separate classes for the uncomplicated types of 
mental retardation as distinct from the organic and functional. 

FuncrionaL Menta Prosiems. The program for such children is 
designed to give them security in school through warm interpersonal 
relationships between teacher and pupil and pupil and pupil, through 
nonfrustrating expectancy of school achievement, and through special 
counseling services with referral to psychiatric clinics. Generally the 
environment in such classes is closely controlled and the activities of 
the children closely supervised. 
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Children with More than One Handicap 


Most children who present one handicap also present another. Thus 
many retarded children have a speech handicap. Many cerebral palsy 
children are also mentally retarded. There are retarded blind children, 
blind deaf children, cerebral palsy children with seizures, and so forth. 
The general practice of the school placement for these children is to 
locate them in the school situation which gives attention to their most 
severe handicap, although in certain large organizations it is possible 
to group children according to at least two handicaps. Thus in a school 
for crippled children there may be classes for mentally retarded cerebral 
palsy children, or in a school for deaf children there may be classes for 
the mentally retarded deaf. The programs in such classes are adapta- 
tions of the general programs in classes for the children with the major 
handicap, with special services for the lesser handicap. 


COMMUNITY PROGRAMS FOR SPECIAL EDUCATION 


American communities vary greatly in their provisions for children 
with handicaps from no provision at all to the enrollment of 4 per cent 
of the school population in full time special class programs. In the 
United States as a whole, 1.8 per cent of the school population is re- 
ported to be in special classes including part-time services for the visu- 
ally and speech handicapped. In full time programs for children with 
handicaps, only 0.6 per cent are in special classes; two thirds of these 
are classes for the mentally retarded.* 


The Philadelphia School Program 


Special education programs are more developed in the large cities 
than in the smaller towns and rural areas. The concentrations of the 
populations in the larger centers make it possible to provide special 
facilities for groups of children that are relatively small in comparison 
with the total population. Philadelphia may be taken as a typical large 
city community. Its provisions for handicapped children in the public 
schools are summarized in Table 10. 

SPEECH AND Hearinc Derects. The largest number of pupils regis- 
tered in a special education program are those in speech correction. 
With the beginning of each semester all the children entering Phila- 
delphia Public Schools are examined by a speech correction teacher for 
speech defects. Those children with a defect are then scheduled for 
speech lessons in groups of seven or eight pupils at a time with a speech 
correction teacher who visits the school once a week. The speech cor- 


* Derived from Table C, Op. cit., p. 15. 
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rection teacher continues with the speech handicapped child until the 
defect has been corrected or until a maximum amount of improvement 
has been recognized. 

Children who are found to have hearing losses in the classroom or 
in biennial complete medical examinations are given an audiometric 
examination. If the hearing loss is not sufficient to warrant the place- 
ment of the child in a special class for the deaf and hard of hearing, 
the child will be referred to the speech correction teacher. These chil- 
dren are then taught speech reading and are given the help of the regu- 
lar grade teacher, such as preferential seating, clear enunciation on the 
part of the teacher, and allowing the light to fall directly on the teach- 
er’s face. 

In certain instances speech correction is an especially important 
problem, such as in the classes for cerebral palsied children or for 
mentally retarded children of trainable level. Much more time there 
is given to the speech correction service. In some cases the speech cor- 
rection teacher teaches the entire class. In other cases the children will 
have several speech correction lessons a week. 

A public school for children who are deaf or hard of hearing is main- 
tained by the Board of Education. This school enrolls, for a day-school 
program, about two thirds of the seriously deafened children in Phila- 
delphia. The other third are enrolled in a private residential school 
located within the city limits. For admission to the day-school program, 
applications are reviewed by a committee consisting of an otologist, an 
audiometric technician, a social service counselor, a speech therapist 
and administrators of the school’s program. Each case is considered 
carefully in its totality, and if the hearing loss, as shown by the pure 
tone audiogram and a speech threshold test, is great enough to warrant 
placement in this school, the child is next considered from the stand- 
point of the psychological findings and the social situation. A special 
psychological examination adapted for the deaf is used. When all evi- 
dence points toward placement in a special school, arrangements are 
made that the child be brought by school bus from any part of the city. 
The school’s program is adapted for the usual elementary and junior 
high school grades and for the mentally retarded with the return of the 
children to regular elementary and secondary schools as soon as they 
have mastered sufficiently the difficult skills of speaking and speech 
reading. 

Mentat Rerarpation. Exclusive of the part-time work in speech 
correction, the largest number of children enrolled in special education 
programs are those in full time day school programs for the mentally 
retarded. Most retarded children are in the educable classification. 
Many children in the educable mentally retarded group are not really 
“discovered” until they enter school. The teachers’ observations of chil- 
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dren who fail to learn in the early years of school, who exhibit infantile 
emotional characteristics and are generally out of step with the re- 
mainder of the class are reported to the central psychological service for 
a special examination. If the psychologist corroborates the evidence of 
the teacher, the child is recommended for placement in a special class 
for the mentally retarded, usually in the elementary school which the 
child has been attending. Sometimes the retardation becomes apparent 
only when the child is ready to be promoted to a secondary school. In 
these cases the children may attend one of the regular junior high 
schools that have special classes or, if the retardation—particularly on 
the social and emotional standpoint—is more severe, he may be assigned 
to a special class center for older children. 

During the elementary school years, up to age 12, the educable men- 
tally retarded child is given a program leading to readiness for reading 
and the development of his basic school skills—usually through what 
is called social experience activities. In these programs the children talk 
and write about daily happenings and special events planned by the 
class and the teacher. The material of these programs furnishes exer- 
cises in reading, spelling and writing, and frequently in arithmetic, so- 
cial studies and science. In addition, the children will use reading text- 
books graded two, three or four years below the age level of the child. 
Number experiences are kept at a practical level and restricted to the 
simpler phases. Many of these children learn to add with accuracy, 
and with some speed. They are slower in learning to subtract, much 
slower in learning to multiply, and frequently never learn to divide 
except in the simplest sense. Teachers consider it is important to pro- 
vide the child with experiences in which he can be successful. 

As the child progresses in age he will be transferred to a special class 
center or to a junior high school where the basic school skills in lan- 
guage and numbers are further developed and where emphasis is given 
to personal and social adjustment and to the problems of employment. 
Thus reading material will be derived from “want ad” columns, writing 
from application blanks; social studies content will follow from study 
of social security requirements. Practical experience in visiting places of 
employment is supplemented by the placement of some pupils in the 
training programs of the vocational schools and in part-time employ- 
ment part-time school programs. In such cases the work experiences of 
the children furnish the background for the school’s curriculum. 

The more severely mentally retarded children who are classified as 
uneducable are often identified much earlier because of the severity of 
their handicap. Such children are frequently examined by psychologists 
at age six with a recommendation that the child have further training 
at home before admission to school. Such further training includes such 
essentials as the establishment of clean toilet habits and fostering of 
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ability to play with others and to make his wants understood. If the 
severely retarded child is trainable, he may be admitted to a special 
class at age eight. Children attending these classes are transported by 
school bus from various parts of the city to five centers where the chil- 
dren are taught to live and play together, given training in common 
health, safety and cleanliness habits and taught to be as helpful as 
possible in the home and in the community. If the child is believed 
to be untrainable, he is examined several times before he reaches the 
age of 12. If the prognosis then is still untrainable, he is excused from 
school attendance. 

SoctaL AND Emor1onat Disrurpances. Children who evidence social 
and emotional disturbances by aggressive acts are recommended by their 
teachers and principals for placement in special classes for the socially 
and emotionally handicapped. Philadelphia has two day schools for 
such children, one for girls and one for boys. Upon assignment to the 
special schools the child is studied through placement in a vestibule 
class to find out in what part of the school he or she will make the best 
adjustment. The placements are made on the basis of personal adjust- 
ment to teachers and other pupils, as well as according to academic 
and social needs. The school’s program is arranged to provide as few 
frustrating experiences as possible. The teachers are warm and friendly, 
but firm. Much counseling help is given by trained social workers, and 
frequently child guidance clinics connected with local hospitals coop- 
erate closely with the schools in an integrated program of therapy. The 
pupil is under supervision during the entire time he spends in school. 
As a result of the controls in this type of program, behavior problems 
are minimized, and over a longer or shorter period the child comes to 
accept authority relationships, and may be returned to his regular grade. 
In some cases the child may reach the end of the period of compulsory 
school attendance and be excused at age 17. In other cases the pupils 
reach legal employment age, 16, and obtain jobs. Pupils are helped to 
obtain jobs by the school. 

In addition to the two special day schools for socially and emotionally 
handicapped children, the Philadelphia Public Schools provide special 
teaching service at the Youth Study Center for children arrested by 
the police and detained temporarily in the Center. Although its tem- 
porary nature precludes the completion of an educational program, the 
classroom experience gives a measure of normality to an otherwise ab- 
normal situation for the disturbed child. 

For truant boys and for boys whose emotional involvements stem 
from inadequate home conditions, the Philadelphia School District 
maintains a residential school located in a farming area at the edge of 
the city. Some of the children attending this school, as well as those 
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attending the day schools, receive special psychiatric therapy at the 
Philadelphia Child Guidance Clinic and the Child Study Center. 

Orruorepic Derects. For children with a serious loss of mobility or 
other orthopedic defect the Philadelphia School District provides a 
special school. The children are admitted to this school on the basis 
of recommendations of a committee consisting of pediatricians, psy- 
chologist, school physician, orthopedist, physical therapist, social serv- 
ice counselor and school administrators. The children are transported 
to the school from all parts of the city by school buses. They are pro- 
vided with a complete elementary and secondary school program. In 
addition to regular teaching service, the school has a staff of physical 
and occupational therapists, working under the directions of the school’s 
orthopedist. There is also a speech therapy department. The school has 
a brace shop that adjusts and maintains the braces of children accord- 
ing to the directions of the orthopedist. Considerable help is also ob- 
tained from volunteers to serve in the school. In many of the classes 
the children remain in specially made wheel chairs or stand tables dur- 
ing their regular lesson periods. School matrons assist with the toileting 
and feeding of some children. Special classes are arranged according 
to age and grade level, as well as according to degree of mental retarda- 
tion. A physical education program, a swimming pool, and a shop pro- 
gram leading to the development of arts and crafts are all part of the 
regular school program. Upon completion of the program the child 
receives a diploma with a local high school graduating class. 

Other children with a greater loss of mobility may be confined to 
home or hospital. A corps of visiting teachers provides two lessons a 
week for those children whose physicians request this service. This pro- 
gram is designed to maintain the child in the school work so that he 
can return to regular grade without serious loss of time. Speech therapy 
service is available to home-bound and hospitalized children. In some 
cases the child’s handicap may be so disabling and permanent that his 
entire school program will be home-bound. In certain hospitals with 
large child populations public school teachers are permanently assigned 
to maintain the educational progress of the children. In other hospitals 
with occasional children as patients, the home visiting teacher will pro- 
vide bedside or group teaching. These teachers follow, as far as possible, 
the regular courses of study in the Philadelphia Public Schools, so that 
when a child is capable of returning to school he will maintain his status 
with his grade. Frequently a child will be transferred from a hospital 
to the home, in which case he will receive further home-bound instruc- 
tion. One recent innovation is to provide teaching service in two mental 
hospitals. 

VisuaL Derercrs. Classes for the visually handicapped are organized 
in a regular elementary school as a special program. In this school 
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children who are going to be educated on the basis of maximum use 
of residual visual ability are selected by a committee consisting of an 
ophthalmologist, a psychologist, a social worker-counselor and members 
of the administrative staff of the school. In like manner children who 
are blind are selected, after ophthalmological and psychological exam- 
inations, for a braille program. In Philadelphia, however, most of the 
blind children are cared for in a local private residential school. 
Oruer Scnoors. The foregoing description of a public school pro- 
gram for children with handicaps is only part of a community's effort 
to educate and train its children. Previously mentioned are a large 
privately managed residential school for the deaf and one for the blind. 
Residents of the state may send children to these schools free of cost. 
The diocesan school system has schools for retarded, deaf and blind 
children. Parents’ associations maintain nursery classes for the retarded, 
deaf and blind, and sheltered workshops for the retarded and blind. 
The Commonwealth maintains a speech and hearing evaluation center 
and a rehabilitation agency. Sheltered workshops are maintained by two 
charities. There is a central referral agency for rehabilitation. A number 
of private day and boarding schools accept crippled, retarded or emo- 
tionally disturbed children. A hospital operates a nursery school. 


The Pediatrician and the Community Program 


A pediatrician will normally come into intimate contact with the 
resources of his community for the special education of children with 
handicaps. In most large communities the superintendent of schools 
or the director of special education or of medical services will know the 
available resources not only of the public schools, but also those of 
other agencies. In smaller communities it may be necessary to get in 
touch with the county superintendent or the state superintendent. 

The pediatrician not only has the responsibility to know and to 
evaluate his community’s facilities for special educational services for 
the handicapped, but also he should be prepared to furnish the schools 
with accurate descriptions of children’s individual educational needs as 
he sees them. As an important member of the community he can in- 
terpret the needs of children with handicaps to the public and to the 
school administrators. Only in the partnership of the medical profession 
and the schools can we hope for more complete attainment of an edu- 
cational program for children with handicaps. 


Parkway at 21st Street 
Philadelphia 3, Pennsylvania 








THE COMMUNITY AND THE 
HANDICAPPED CHILD 


CARL C, FISCHER, M.D. 


A careful review of the preceding clinics provides the individual prac- 
titioner of medicine with the current attitude on the prevention and 
care of children with handicaps. 

The authors have stressed the more recent or horizontal viewpoint 
in which the total care of the child with its interlocking physical, emo- 
tional, educational and social implications is predominant, rather than 
the older and more classical vertical viewpoint of considering each 
handicap on the basis of its anatomical delineations. 

This same careful review should serve to convince the individual 
practitioner that, regardless of his own personal knowledge or experi- 
ence, the total care of any child with a handicap has outgrown the 
ability of any individual to meet them successfully. 

The only solution, then, would seem to be the development of a 
total care program within the community, and it is for this reason that 
this clinic on the community and the handicapped child has been 
placed at the end of his volume. 

Unfortunately, in this respect, medical men have for generations been 
traditionally individualists and have tended, with few exceptions, to 
avoid accepting the leadership in problems of a socio-medical realm 
such as this. Consequently, many of the other groups interested in this 
problem have been forced to assume the leadership, and the medical 
profession has relinquished a field of service in which it is badly needed. 
It is hoped that this review of the topic will serve to remind some 
physicians of their responsibilities in accepting leadership in this field. 

Few communities, including some of those with the largest and best 
equipped medical centers, have as yet reached the goal of properly in- 
tegrated community services for the handicapped child. A good deal 
has been written upon this subject, and a number of detailed plans for 
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community action have been outlined. For these we refer you to the 
references at the end of this clinic and will be content simply and 
briefly to call attention here to some of the multiple phases of this 
problem. 

A. R. Shands, Jr., Medical Director of the Alfred I. duPont Institute 
of the Nemours Foundation (which group has sponsored a number of 
statewide meetings looking toward the establishment of such commun- 
ity programs), likes to think of the problem of community needs for 
the child with a handicap as epitomized by five E’s. These five E’s, he 
states, are (1) enumeration, (2) evaluation, (3) education, (4) eradi- 
cation, and (5) emancipation. 


ENUMERATION 


Taking these one by one, enumeration would seem to be a logical 
starting point for any community project, by ascertaining, first, just how 
serious the problem is in each particular community; secondly, what 
are the special needs of each community; and, finally, what facilities 
now exist and what additional ones are needed. 

This phase of the program alone is a broad and difficult one. Present 
general estimates give some indication of the broadness of this problem 
and are of distinct value as guides. Wishik estimates that 10 per cent of 
all children have some type of handicap, that of these one third have 
only one handicap, an additional third have two handicaps, and the 
final third multiple handicaps. Put another way, his studies in Georgia 
suggest that the number of children per 1000 under 21 years of age 
having each of the following type of defect may be estimated as follows: 
cosmetic, +3; mental retardation, 40; personality disturbance, 29; speech, 
29; eye and vision, 24; hearing, 19; orthopedic, 17; orthodontic, 16; car- 
diac, 10; cerebral palsy, 5; epilepsy, 4; cleft palate and lip, 1. Because of 
the multiplicity of defects in at least two thirds of this group, this 
results in a total of 237 defects per 1000 children, a truly astounding 
figure. 

The problem of estimating these needs in each community depends, 
of course, on the individual facilities in that community. Properly de- 
veloped local health units, a full and satisfactory school health program, 
and well integrated health and welfare agencies might combine in such 
a project. In any event, it is important to remember that the mere col- 
lection of figures is not in any sense a solution of the problem. For a 
more complete review of the problems of case finding, reporting and 
case registers the reader is referred to section three of the American 
Public Health Association’s excellent booklet on “Services for Handi- 
capped Children.” 
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EVALUATION 


Our second “E,” evaluation, means, of course, adequate diagnosis 
and complete planning for total care. 

Such a program necessarily entails the development of diagnostic 
centers where the multiple phases of any child’s handicap in all the 
outlined realms above can be properly studied and an over-all plan for 
care outlined. Here, again, it is obvious that leadership is necessary in 
order to coordinate the many well-meaning although sometimes ineffec- 
tual groups who might be working independently in the field in any 
single community. 


EDUCATION 


Our third “E” stands, as you will remember, for education. In many 
respects this is perhaps the most important of all from the community 
standpoint. 

This is one of the conditions to which we may aptly apply the old 
saying, “It is not sufficient to comfort the afflicted; one must also afflict 
the comfortable.” By this we mean that the smugness of the com- 
munity and the failure of the general public to face squarely the im- 
mensity of this problem must be overcome. Logically, such education 
must be of multiple types. 

The first of these would be the education of the patient into the 
understanding of himself and his problem. This may tax the skill and 
ingenuity of the parents, the family physicians and others to the limit 
and may require the services of a psychiatrist to assist in aiding the 
child to adjust successfully to the problems associated with his handicap. 

Secondly would come the education of the family. Until compara- 
tively recent times it was customary for the family to keep problems 
of handicapped children hidden. This was especially true if the handi- 
cap happened to be mental retardation or a psychiatric problem. Only 
recently have people come to realize that illnesses of this type are no 
more a disgrace than any other illness and that they must learn to live 
with the problem and to aid the child to make the best possible adjust- 
ment after they themselves have adjusted satisfactorily to the situation. 
The physician, the minister, priest or rabbi, the teacher, and other com- 
munity leaders all play important roles in bringing about this adjust- 
ment. Recently parents of children with specific types of handicaps 
have banded themselves together into study groups, and this has been 
most helpful to them in finding strength and wisdom to combat their 
problems. The physician can often be of help in guiding parents to 
such groups or in aiding in their formation and the guidance of their 
programs once they are formulated. One note of warning, however, needs 
to be sounded on the question of the development of a number of 
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special groups dedicated to the consideration of one particular entity. 
This is that if large sums of money are contributed to the study of indi- 
vidual diseases, much money may be diverted from basic research 
which, although unrelated to the immediate problem at hand, is all- 
important for future progress. For this reason such groups should be 
urged to set aside certain percentages of their income to stimulate and 
support basic research even though it may not have any apparent direct 
bearing upon the condition in which they are primarily interested. 

One of the main problems is the question of whether or not a 
severely handicapped child could be best cared for in his home or in an 
institution. This problem is particularly difficult when the handicap is 
mental retardation, but it has become increasingly recognized that so 
far as it is possible, it is most important for the child to be kept in his 
natural environment in order to give him the best possible opportunity 
to develop. Only when the child’s presence in the home creates further 
problems within the family itself or when remaining in the home makes 
it impossible for the child to receive such benefits in the way of instruc- 
tion and training that would be possible in an institution specially pre- 
pared for the care of such children should the matter of removing him 
from the home be considered. Here, again, the physician can play an 
important role in aiding the parents toward making the proper decision. 

Next we have the education of the profession and of the many ancil- 
lary workers required. Medical schools should put more time and effort 
into the discussion of the problems of the handicapped and their cor- 
rection, and many trained workers are needed in all the ancillary 
branches of the healing arts and can be vitally important to these 
children. 

Finally, education of the community at large is essential if any com- 
munity-wide program is to be successful. This means the organization 
of a cooperative effort by all the governmental, private and other agen- 
cies concerned and the guiding of their combined efforts toward a com- 
mon goal. 


ERADICATION 


Our next “E” is that of eradication. Eradication, of course, means 
the prevention of the handicap whenever possible. This phase has been 
covered in the earlier clinics of this volume. We would only like to re- 
emphasize here that the handicapped child is as deserving of total pre- 
ventive pediatrics as is any and every other child so that all the gen- 
erally accepted methods and measures of preventive care should be 
applied in even greater measure to such children. 

In those cases in which prevention is not sufficient we must have, of 
course, rehabilitation and the correction of the defect by ail known 
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means. Here, marked progress has been made in recent years with, of 
course, considerably more to be done, and it is essential that all com- 
munity resources be adequately utilized toward this goal. 


EMANCIPATION 


The final “E” which Dr. Shands suggests is that of emancipation or 
the transference from dependence to independence, the end result of 
the proper application of the preceding four “E’s.” 


CONCLUSIONS 


In conclusion it might be well for us to stop and consider once again 
what we mean by a handicapped child. Accepting the definition as 
printed in “Services for Handicapped Children,” we can say, “A child 
is considered to be handicapped if he cannot within limits play, learn, 
work, or do the things other children of his age can do; if he is hindered 
in achieving his full physical, mental, and social potentialities.” 

From such a broad definition it must be obvious that the scope of 
the prevention and care of handicaps in children is as broad as that 
of pediatrics itself, and for this reason we would like to stress once 
again that in this field our goal must be, not the care and treatment of 
handicaps, but the total care of a child with one or more handicaps. 
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CLINICS ON OTHER MATERIAL 


THE RESPONSIBILITIES OF THE 
MEDICAL PROFESSION IN THE 
USE OF X-RAYS AND OTHER 
IONIZING RADIATION 


STATEMENT BY THE UNITED NATIONS SCIENTIFIC 


COMMITTEE ON THE EFFECTS OF ATOMIC RADIATION 


1. The United Nations General Assembly, being aware of the problems 
in public health created by the developments of atomic energy, estab- 
lished a Scientific Committee on the Effects of Atomic Radiation. This 
Committee considered that one of its most urgent tasks was to collect 
as much information as possible on the amount of radiation to which 
man is exposed today, and on the effects of this radiation. Since it has 
become evident that radiation due to diagnostic radiology and to 
radiotherapy constitutes a substantial proportion of the total radiation 
received by the human race, the Committee considers it desirable to 
draw attention to information obtained on this subject. 

2. Modern medicine has contributed to the control of many diseases 
and has substantially prolonged the span of human life. These results 
have depended in part on the use of radiation in the detection, diag- 
nosis and treatment of disease. There are, however, few examples of 
scientific progress that are not attended by some disadvantages, however 
slight. It is desirable, therefore, to review objectively the possible 
present or future consequences of increased irradiation of populations 
which result from these medical applications of radiation. 


GENERAL SURVEY OF THE IRRADIATION OF HUMAN BEINGS 


3. Man has always been exposed to some irradiation from natural 
sources. To this has now been added, as a result of modern discoveries 
763 
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and the applications of ionizing radiation and radioactivity, certain forms 
of artificial irradiation. 

4. Natural irradiation is due to (1) cosmic radiation, (2) “back- 
ground” gamma radiation from radioactive substances present locally 
in the earth, rock or building materials, and from disintegration products 
of radon in air, (3) radiations emitted from natural radioelements such 
as potassium 40, radium, radon and carbon 14 which are incorporated 
in the body. 

5. The amount of this natural radiation varies with locality, but has 
been estimated as usually delivering between 70 and 170 millirems per 
year to the gonads. Of this total, the main contributions are of about 45 
per cent from local gamma radiations, 30 per cent from cosmic rays 
and 20 per cent from body potassium 40.* 

6. Artificial irradiation is derived from (1) the contamination of the 
environment, the atmosphere or water by radioactive waste from atomic 
industries or from users of radioelements; (2) the radioactive fallout, at 
greater or lesser distances from the source, or radioactivity resulting 
from the explosion of nuclear devices; (3) the occupational exposure 
of certain groups of workers: medical practitioners, radiologists, dentists, 
nurses, atomic energy workers, uranium or thorium miners, and the 
industrial or scientific users of radiation generators or radioactive 
isotopes; (4) the medical use of x-rays, other ionizing radiations and 
radioelements in the detection, diagnosis, investigation and treatment 
of human diseases; (5) the use of certain devices which emit radiation, 
such as television receivers, watches with luminous dials, and the x-ray 
generators used for the purpose of fitting shoes. 

7. The amount of artificial radiation must vary considerably in 
different countries, and we have inadequate information as to the 
over-all significance of these factors. In certain countries where esti- 
mates have been made it appears that the greatest gonad irradiation of 
the population is due to diagnostic radiological procedures, the amount 
from this source about equalling that from all natural sources in certain 
instances. The total present contribution from occupational exposure, 
from the products of atomic industries, from radiotherapy and from 
the radiating devices mentioned above (paragraph 6, subparagraph 5) 
is likely to be considerably smaller. That from radioactive fallout to the 
gonads appears at present to be in the region of 1 per cent of the 
natural gonad irradiation in most areas. t 

8. Both the magnitude and the significance of these various sources 
are under review by the Committee. Since medical irradiation accounts 


* From reports sent by India, Sweden, the United Kingdom and the United States 


of America. 
+ According to the reports sent by the United Kingdom and the United States of 


America. 
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for a substantial if not the main proportion of all artificial exposure, 
it is important that its magnitude should be known accurately for dif- 
ferent countries and circumstances. The possibility of making such an 
assessment depends upon the help of the medical profession, and par- 
ticularly on the adequacy and availability of records kept by doctors, 
dentists and organizations responsible for the use of ionizing radiation. 


RADIATION HAZARDS 


9. The medical use of radiation is clearly of the utmost value in the 
prevention, diagnosis, investigation and treatment of human disease, 
but the possible effects of this irradiation of individuals require exam- 
ination. 

10. Generally speaking, the irradiation of living beings may produce 
radiobiological effects either on the irradiated person himself or, 
through him, on his descendants; the former are termed somatic and 
the latter genetic effects. Somatic effects vary according to the different 
organs or tissues affected, and range from slight and reversible disturb- 
ances such as cutaneous erythema to the induction of leukemia or other 
malignant diseases. The possible reversibility of the somatic effects of 
radiation received in small doses or at low dose rates encourages the 
belief that there are permissible doses of radiation which will not cause 
completely irreversible or significant somatic damage. The threshold for 
occasional somatic damage may, however, be low. In the case of genetic 
effects, on the other hand, there may be no threshold. These effects 
increase with a frequency corresponding to the total amount of radia- 
tion received by the germinal tissues, and in the great majority of cases 
are adverse. 

11. Many other factors complicate the interpretation of radiobio- 
logical effects. The differences between whole and partial body radia- 
tion, between a single exposure and continuous irradiation, or between 
the effects of different types of radiation are still imperfectly under- 
stood. Biological differences in the radiosensitivity of various tissues, or 
of the tissues of people of different age or sex, obviously influence the 
nature of radiation hazards. It is clear, however, that any radiation of 
gonads, and any substantial irradiation of other tissues, involve a chance 
of significant damage which requires assessment. 


GENERAL RECOMMENDATIONS REGARDING THE MEDICAL AND 
OCCUPATIONAL IRRADIATION OF HUMAN BEINGS 
12. The Radiological Profession, through the International Com- 
mission on Radiological Protection,* has undertaken a valuable and 


*See the report of the International Commission on Radiological Protection, 
published in the British Journal of Radiology, Supplement 6, December, 1954; in 
the Journal Frangais d’electro-radiologie, No. 10, October, 1955; etc. 








766 RESPONSIBILITIES OF MEDICAL PROFESSION IN USE OF X-RAYS 


responsible duty in defining maximum permissible limits of exposure 
for the main radiation hazards. 

13. The establishment of these maximum permissible levels for those 
who are occupationally exposed to radiation depends on the view that 
there are doses which, in the light of our present knowledge, do not 
cause detectable somatic injury in the person irradiated; and on the 
consideration that the number of persons concerned is small enough 
for the genetic effects on the whole population to be negligible. For 
the gonads, or for irradiation of the whole body, the levels are such 
as to exclude doses greater than 0.3 rem in any week or 3.0 rems in any 
13 weeks, or a sustained irradiation rate greater than 5 rems per year. 
These values imply that no total dose of over 50 rems will have been 
received by the gonads by the age of 30, or of over 200 rems by the 
whole body by the age of 60, in any occupationally exposed person.* 

As regards irradiation of the whole population, it is considered pru- 
dent to limit the average dose to germinal tissues from artificial sources 
to the order of magnitude of that received from all natural sources. 

14. In considering the extent to which the population is irradiated 
for medical purposes, it is essentially the genetic hazard which is in- 
volved, although it seems possible that in certain circumstances somatic 
injury may occur occasionally after low doses of radiation. Otherwise, 
the relevant dose is that indicating the mean gonad irradiation among 
the population as a whole up to the end of the average reproductive 
period. 

15. The extent of such genetic irradiation from diagnostic procedures 
has been found to be equal to at least 100 per cent of all natural radia- 
tion in two countries,t and that from a third equalled at least 22 per 
cent of this figure. Even before obtaining more exact values for these 
and other countries, it is clear that the exposure can be substantial in 
countries with extensive medical facilities, and that it is essential to 
consider any ways in which this exposure could be reduced without 
detriment to the existing or developing value of medical radiology. 

16. The Committee is therefore anxious to obtain the help of radi- 
ologists in suggesting through appropriate governmental channels any 
methods by which this total exposure could be reduced and in estimat- 
ing the amount of reduction that might be expected from any such 
methods. In particular it would be valuable to know how much the 
radiation to the gonads could be reduced, (a) by improved design or 
shielding of equipment, (b) by fuller training of any persons using 
radiographic or fluoroscopic equipment, (c) by any local shielding of 

* See the report of the International Commission on Radiological Protection, 
published in the British Journal of Radiology, Supplement 6, December, 1954; in 
the Journal Frangais d’electro-radiologie, No. 10, October, 1955; etc. 


+t Sweden, United States of America. 
t United Kingdom. 
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the gonads that is practicable, especially during abdominal or pelvic 
examination, (d) by the use of techniques involving radiography rather 
than fluoroscopy when full information can be obtained by this means, 
(e) by improvement of administrative arrangements designed to obvi- 
ate unnecessary repetition of identical examinations of the same sub- 
ject, (f) by a general study of certain medical conditions such as that 
of peptic ulcers, to identify the circumstances in which the establish- 
ment of a radiological diagnosis has or has not a definite influence 
upon the treatment or prognosis. 


SUMMARY 


1. The Scientific Committee on the Effects of Atomic Radiation 
established by the United Nations General Assembly accepts the view 
that the irradiation of human beings, and especially of their germinal 
tissue, has certain undesirable effects. 

2. Information received so far indicates that, in certain countries 
(Sweden, United Kingdom, United States of America), by far the most 
important artificial source of such irradiation is the use of radiological 
methods of diagnosis and that this may be equal in importance to 
radiation from all natural sources. It is possible that such radiation 
may be having a significant genetic effect on the population as a whole. 

3. The Committee is fully aware of the importance and value of the 
medical use of radiations, but wishes to draw the attention of the 
medical profession to these facts and to the need for a more accurate 
estimate of the amount of exposure from this source. The help of the 
medical profession would be most valuable to make it possible to obtain 
fuller information on this subject. 

4. The Committee would be particularly grateful for information 
through appropriate governmental channels on ways in which the 
medical irradiation of the population can be reduced without diminish- 
ing the true value of radiology in diagnosis or treatment. 


United Nations 
New York 








TOTAL BILE DUCT ATRESIA 


JULIAN A. STERLING, M.D. 


Total bile duct atresia is inevitably fatal.!2 The possibility for relief of 
this condition depends upon the availability of an extrahepatic segment 
of the biliary tract and its capacity to drain normal intrahepatic tissue. 
In such infants, normal function can be re-established by anastomosis 
between the available hepatic duct segment and the intestinal tract. 

During the past year three patients have come under my observation 
because of total extrahepatic bile duct atresia. In these an external bile 
fistula was inaugurated by the establishment of multiple tube hepatos- 
tomies at the liver hilum. Two patients continue under observation.”* 
One recently died. This last child, who survived to the age of four years, 
is of scientific importance because of the facts associated with her sur- 
vival and the circumstances of her death. 

Pertinent anatomic and developmental facts relating to congenital 
biliary duct atresia have been well explored.*: 5: ® 9% 12, 16, 26 This state, 
with its associated obstructive jaundice, is fatal. Death is due to im- 
paired hepatic function and associated cirrhosis and portal hyper- 
tension.® 

Failure of bile excretion produces disorganization and abnormalities 
in structure and function of the hepatic parenchyma. On the other 
hand, an external bile fistula, per se, is not associated with these 
changes, and, in fact, indefinite life is possible.2* In cases of total bile 
duct atresia, then, it might be advantageous to inaugurate an external 
bile fistula. As a result, production of cirrhosis and portal hypertension 
might be obviated. Eventually the external fistula could be converted 
to an internal one.’® The primary objective, however, in treatment of 
infants with congenital biliary duct atresia is to overcome the obstruc- 
tive jaundice** and thereafter to provide a proper route for bile flow. 


CASE REPORT 


C. P. was born on November 6, 1952, weighing 6 pounds, 1012 ounces, as a normal 
full-term female. The infant was pale. She had light-colored bowel movements and 
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dark urine. In December, 1952, the infant had jaundice. She was hospitalized, then, 
at the New Britain General Hospital for studies by Dr. William T. Livingston. During 
this first month of life she had gained 3 pounds in weight, and was normally developed 
and nourished. Physical examination was normal except for jaundice and hepato- 
splenomegaly. 

Laboratory examinations revealed anemia (2.7 million red blood cells per cubic 
millimeter), and jaundice (total serum bilirubin was 10.4 mg. per 100 ml.; direct was 
8.0 and indirect 2.4 mg. respectively). Alkaline phosphatase was 24.3 Armstrong units. 
Blood indices, bleeding and clotting times were normal. Erythrocyte fragility was 
significantly less than normal. 

Duodenal drainage obtained no bile. 

Radiographic studies revealed no abnormalities in the intestinal tract. 

Operation was performed on January 8, 1953. Liver biopsy revealed biliary cirrhosis 
and pericholangitis. The liver was enlarged, irregular, granular and green. A gallbladder 
was identified. This contained clear mucoid fluid. Injection of the gallbladder with 
saline solution indicated flow through a thin cord toward the duodenum. A fibrous 
cord was identified replacing the hepatic ducts. The arterial and venous circulations of 
the liver were intact and normal. 

The patient was transferred to New York City and operated on by Dr. W. F. Rug- 
giero at the Flower-Fifth Avenue Hospital. The left lobe of the liver was anastomosed 
to the stomach in March, 1953. 

Gastrointestinal bleeding was thereafter continuous. Multiple blood transfusions 
were required to correct hemoglobins of 1.8 or 2 gm. on many occasions, but the child 
eventually recovered and grew despite maintained jaundice and almost constant melena. 
There were approximately 26 hospital admissions through November, 1956, during 
which blood transfusions were given to correct the hemorrhagic anemia and para- 
centesis was done to relieve ascites. 

The child was admitted to the Northern Division of the Einstein Medical Center 
on November 11, 1956, at the age of 4 years. She weighed 40 pounds and was not 
ambulant except with support in a walker. She was pale, greenish, dry and spindly, and 
had a tremendously protuberant abdomen. Huge veins coursed over the abdominal skin. 
Hepatosplenomegaly was marked. Ascites was present. At the time of this last hospital- 
ization the child’s hemoglobin ranged from 6.5 to 7.3 gm. There were 2000 to 7000 
white blood cells per cubic millimeter. Platelets averaged 100,000 per cubic millimeter. 
Serum bilirubin was 20.8 mg. per 100 ml., serum proteins were 6.4 gm. with a 1:2 ratio 
and marked hypoalbuminemia. Serum calcium, sodium, potassium, chlorides and 
carbon dioxide determinations and flocculations were normal. Prothrombin time was 
65 per cent (Table 11). 

X-ray examinations revealed the presence of esophageal varices, hepatosplenic en- 
largement and fixation deformity of the pyloric portion of the lesser curvature of the 
stomach (Fig. 22). The child was operated on November 19, 1956. Intravenous sodium 
pentothal was used for induction, and anesthesia was maintained by a nonrebreathing 
system with cyclopropane, nitrous oxide, oxygen and trilene. The abdominal wall was 
prepared and draped. 

Dr. Samuel Levine inserted a 15-gauge needle into the spleen and injected approx- 
imately 25 cc. of 50 per cent Hypaque. This attempt at splenoportography was unsuc- 
cessful, since the contrast medium remained in the spleen. 

Laparotomy was then undertaken through a slightly oblique-transverse incision ex- 
tending from the right anterior superior spine to the left costal margin. Adhesions were 
freed from the bowel, stomach and colon to the liver. During mobilization of the 
stomach to gain access to the hilum, the gastric-hepatic lobe anastomosis was separated. 
The stomach could not be fully mobilized. Accordingly, the hole in the stomach was 
closed with great difficulty by interrupted silk sutures. 

A small cystic structure (approximately 1.5 cm. in diameter), which may have 
represented the gallbladder, was opened and a small mushroom catheter sutured in 
place. 

It was possible to separate the liver lobes at the hilum. Adhesions were incised and 
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dissected as close as possible to the portal vein. Eight Southey tubes* were inserted into 
the hilum. Polyethylene (P E 280; internal diameter 0.085 inch) was attached to each 
Southey tube. These were gathered, like a bundle of faggots, to emerge through the 
incisional area. Thin rubber tube drains were placed lateral to the hepatostomies, in 
the inferior subhepatic spaces. The abdominal wall was closed with chromic catgut for 
the peritoneum, and through-and-through wire sutures. 

When the Southey tubes had been first placed within the liver, clear fluid, bile- 
stained fluid or blood escaped. If blood flow was exceptionally brisk, the Southey tubes 





Fig. 22. Roentgenogram of stomach and duodenum. The upper gastrointestinal tract 
was examined after introduction of a naso-esophageal tube. The distal half of the 
esophagus is dilated, and extentive filling defects, representing large esophageal varices, 
are seen within the lumen of the esophagus. The stomach is normal in size, but ab- 
normally situated. Its axis is anteroposterior rather than cephalad-caudad. Hepato- 
splenic enlargement is present. (Courtesy of S. M. Berger, M.D.) 


were reinserted. At the conclusion of the surgical procedure, 4 of the polyethylene 
drains contained bright yellow bile, three contained serosanguineous fluid, and one 
was empty. 

A liver biopsy was taken during operation with the Silverman needle. Dr. I. Young 
reported that, histologically, extensive fibrosis was present. He noted that only a few 
nests of recognizable liver cells were seen (Fig. 23). 

The immediate postoperative course of the patient was uneventful. During the first 
24 hours over 300 cc. of bile was obtained. Bile pigment was present at a high level 
qualitatively. Additional chemical examination revealed 29 mg. per 100 ml. of 
cholesterol, 50 mEq. per liter of chlorides and 3.2 mEq. per liter of potassium. Specific 
gravity of the bile was 1.005. 

An indwelling nasogastric tube was removed by the patient and was not reinserted 
because of normal findings on abdominal auscultation and palpation. 


* Southey tubes obtained from Brotherston Company, Philadelphia. 
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Oral intake was resumed on the third postoperative day. Parenteral feedings were 
discontinued on the fifth postoperative day. 

Scout films were taken of the abdomen and chest. These indicated that the Southey 
tubes were in the anterosuperior segments of the liver lobes (Fig. 24). 

Postoperatively, hemoglobin was 12.4 gm. per 100 ml. Bile drained continuously 
from the polyethylene drains. From 75 to 200 cc. was collected daily. The child was 
active and afebrile. 

On the ninth postoperative day the patient looked well; the icteric color was im- 
proved, while her physical activity and mental coordination were normal. On this day, 





A 

Fig. 23. Liver biopsy. A, Low power view: sliver of mottled, yellowish-brown and 
grayish-white tissue presenting fibrotic nodulation. B, High power view: Sections of 
these rather large fragments show extensive fibrosis. The liver is represented only by a 
few nests of recognizable cells caught up in the fibrotic process. There is evidence of 
marked bile retention in these areas of the liver in the form of inspissation in bile cana- 
liculi and of bile pigment in the cell cytoplasm. A few dilated spaces not lined by 
characteristic epithelium may represent dilated bile ducts, but the absence of lining 
thwarts positive identification. 


however, gastric content was noted escaping around the polyethylene drains. Carmine 
administered orally appeared within 20 minutes on the abdominal wall. Within 12 
hours an excoriated skin ulceration appeared. It was now obvious that wound healing 
was absent. Oral feedings were discontinued and parenteral feedings started. Blood and 
serum albumin transfusions were given in calculated quantity for the child’s weight. 
This was supplemented by continuous invert sugar in electrolyte solution. * 

Within 18 hours of the appearance of the gastric fistula the patient became lethargic, 
had obvious abnormal twitching movements and became febrile. This continued for 
24 hours, when she returned to normal reaction and appearance. Thirty-six hours later 
she rapidly deteriorated, however, and died just as the glutamide solution was being 
prepared. 

Essential laboratory data are summarized in the Table. Of significance are (1) 
anemia, including a pancytopenia, (2) persistent absence of bile from the stool, (3) 

* Parenteral fluid electrolytes included sodium, 25 mEq. per liter; potassium, 20 
mEq. per liter; magnesium, 3 mEq. per liter; and chlorides, 22 mEq. per liter; lactate, 
23 mEq. per liter; and phosphate, 3 mEq. per liter. In addition, 10 cc. of 10 per cent 
calcium gluconate was added each day. 
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Fig. 24. Anteroposterior and lateral projections indicating 8 Southey tubes placed in 
the anterosuperior segments of both lobes of the liver. There is no evidence of sub- 
diaphragmatic or subhepatic collection. 





Fig. 25. Hepatogastric anastomosis (high power view ) indicating fibrous demarcation, 
with no communication between the liver (upper right) and the gastric wall (lower 
left). 


failure of serum bilirubin to exceed 21 mg. per 100 ml., and (4) marked reversal of 
albumin-globulin ratio. Alkaline phosphatase was slightly elevated. Unfortunately, not 
all the examinations which were desirable could be obtained, since available sites for 
venipuncture had been obliterated in the cutdowns required for treatment of the 
previous gastrointestinal hemorrhages. 

Autopsy examination was done by Drs. William Glantz and Irving Young. Of sig- 
nificance was the extreme icteric and green staining of all tissues. Tremendous varicosi- 
ties were present in the lower esophagus. The gastric fistula was not too obvious, since 
there were many adhesions between the stomach and liver. The hepatogastric anasto- 
mosis was not functioning, and there was complete sealing of the liver (Fig. 25). The 



















776 TOTAL BILE DUCT ATRESIA 


Southey tubes were in place at the porta hepatis. There was no evidence, however, of 
sinus formation. The cut surface of the liver presented marked distortion of fibrotic 
tissue (Fig. 26). Around the porta hepatis were numerous black green concretions which 
resembled bile lakes. (Fig. 27). These were seen occasionally in the central portion 
and rarely in the periphery of the liver. It was not possible to identify the gall- 





Fig. 26. A, Cross section of liver indicating extensive fibrosis. There are few or no 
bile ducts obvious in the periphery. There are several dilated areas containing inspis- 
sated green concretion near the hilum. B, Microscopic distortion and disorganization of 
liver lobules indicating hepatic cells, with the suggestion of bile duct formation. 





Fig. 27. Section taken through the bile lakes. 


bladder, the hepatic ducts, the cystic or common ducts. The papilla of Vater, however, 
was seen to drain a dilated pancreatic duct. The pancreas was grossly normal except 
for widespread intercalary duct dilatation. The spleen was enlarged, congested, and 
fibrotic with accentuation of the lymphoid follicles with minimal bile staining. The 
abdominal, inguinal and retroperitoneal lymph nodes were markedly enlarged and 
heavily bile-stained. Microscopically, sections of the liver revealed complete archi- 
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tectural disorganization (Fig. 28). Severe and diffuse fibrosis was interspersed with 
scattered nodules and nests of liver cells. Much of the hepatic parenchyma was 
atrophied, necrotic and disorganized. Bile pigment was visualized in canaliculi and in 
cellular cystoplasm. Occasional structures were seen which could have been bile ducts. 
Sections taken at the hilum failed to reveal epithelialization of the sinus tracts associ- 
ated with insertions of the Southey tubes. 

The lymph nodes had tremendous accumulations of bile pigment in the sinusoids. 

The kidneys were congested; glomeruli and tubules were intact and well preserved. 
However, there were inspissated bile casts in the tubules. In addition, the larger arteries 





A B 
Fig. 28. Sections taken through the hilum at the location of the Southey tubes in- 
dicate only disruption of the hepatic lobar architecture, with incomplete evidence 
(after 10 days) of epithelialization of any sinus tracts. A, Low power view (x 29). B, 
High power view (x 250). 


showed moderate intimal thickening. Gross and microscopic studies of the blood ves- 
sels, adrenals, pancreas, uterus and ovaries, bone marrow and neck organs revealed no 
gross or microscopic abnormalities. There was no evidence of wound healing in the 
incisional area. 


DISCUSSION 


Ladd'* and Gross!” indicate that only 30 out of 150 patients with 
congenital bile duct atresia are subject to immediate surgical correction. 
Few successful cases, however, are reported.” 4: 7 8 1 12, 18, 20, 21, 22, 25 
The usual life expectancy is for six months. Even in the irremediable 
state, however, wherein no extrahepatic duct exists, children with bile 
duct atresia have been known to survive for several years.11 The case 
of C.P. reported here is most unusual in that the child survived for four 


years. 
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The reason for longevity in some of these children has been explained 
by Ahrens.' He postulated that children who have both intrahepatic 
and extrahepatic duct atresia will live longer than those who have only 
extrahepatic duct atresia. As an additional observation, Moore” found 
that biliary fibrosis and cirrhosis were most pronounced in infants who 
died at a few months of age. He found that proportionately less ad- 
vanced cirrhosis was found in infants who survived for two or more 
years. The combination, then, of total (intrahepatic and extrahepatic) 
bile duct atresia, together with meager fibrotic or cirrhotic changes, 
would favor longevity in infants with the bile duct atresia. The case 
of C.P., reported here, would not agree with these observations. In this 
patient, marked hepatic fibrosis and severe cirrhosis were present. 

As in this patient, others have noted the existence of the “bile lakes” 
at the hilum, containing inspissated bile-stained debris. These have been 
interpreted** 14. 15 as representing dilated, large intrahepatic ducts. By 
contrast to these areas at the hilum, the peripheral liver contained noth- 
ing which significantly represented bile ducts. Accordingly, the Long- 
mire procedure’? would not be expected to provide drainage of bile in 
infants with congenital bile duct atresia. 

Others have utilized similar techniques to obtain bile in these in- 
fants.1® 25 Cases have been reported with maceration or puncture tech- 
niques wherein external bile fistulas were obtained for short intervals. 
I have seen that use of the multiple Southey tube insertion at the hilum 
can provide a continuous, prolonged external bile fistula.1* However, 
drainage of a small segment of liver cannot prevent other lobules from 
the eventual cirrhotic degeneration. 

The next step in management of this condition would be to provide 
complete drainage of the entire liver as soon as possible. If the cirrhotic 
process were then isolated in the periphery, it is possible that growth 
and regeneration in areas of the liver drained by the Southey tubes 
might increase sufficiently in size and function to provide normal hepatic 
physiology. 

Of extreme interest is the fact that the child died in hepatic coma. 
This was coincident with a higher level in red blood cells and hemo- 
globin than the child had enjoyed for over two years. It also followed 
administration of large amounts of albumin and proteins. These last 
were indicated to provide nutritional elements for wound healing; they 
were insufficient, however. Yet sufficient protein must have been avail- 
able to provide an impetus towards the hepatic coma.™ 

In any case, when the newly born infant is observed to have obstruc- 
tive jaundice, a desirable plan would be the following: 


1. Establish a clinical diagnosis 
2. Do an exploratory laparotomy (small incision) 
a. Obtain liver biopsy for histologic study 
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b. Identify gallbladder (or ducts) and attempt operative cholangiogram?¢ 
3. Reoperate, if diagnosis is established 
a. Relieve obstructive jaundice 
(i) Anastomose dilated proximal hepatic duct to intestine 
(ii) Establish external bile fistula. 
(a) Convert external bile fistula to an internal one, if feasible. 


SUMMARY 


A case is reported of a four year old girl who had survived to that age 
despite total bile duct atresia. This patient had hepatic cirrhosis, hepa- 
tosplenomegaly and portal hypertension with recurrent severe hemor- 
thages from esophageal varices. Anastomosis of the liver to the stomach 
was unsuccessful. In this patient an external bile fistula was established 
by the insertion of Southey tubes at the porta hepatis. The patient died 
in hepatic coma. 


(Clinical management in this patient was assisted by Drs. Ralph Goldsmith, Wil- 
liam T. Livingston, Robert Schless and Henry ‘Tumen. Laboratory and pathologic 
observations were made by Drs. Henry Brody, William Glantz, Edward Kessler and 


Irving Young.) 
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CUMULATIVE INDEX 
February-August 


Page numbers of symposium and clinic titles are given in boldface type. 


A-B hemolytic disease of newborn. See 
under Hemolytic disease of newborn. 
Abnormalities. See also under specific 

organs and regions. 
Alder, genetics, May, 340 
association with respiratory tract anom- 
alies, Feb., 96 
congenital, deafness due to, Aug., 685 
nuclear, Pelger-Huét, genetics, May, 
340 
oral, congenital, Aug., 710 
respiratory tract, Feb., 73-102 
ABO hemolytic disease. See under Hemo- 
lytic disease. 
A-B-O blood types. See Blood, groups, 
A-B-O. 
Acanthrocytosis, genetics, May, 338 
Accelerator globulin. See Factor V. 
Accident-proneness, Aug., 642 
Accidents. See also Trauma. 
epidemiology, Aug., 637 
etiology, Aug., 638 
falls, injuries from, Aug., 639 
fatal, causes of, Aug., 638 
injuries and children, Aug., 635-47 
ocular, Aug., 671 
pathogenesis, Aug., 640 
prevention, Aug., 650 
community role, Aug., 645 
house calls, Aug., 645 
office literature, Aug., 644 
parental attitudes toward, Aug., 641 
physician as crusader, Aug., 645 
physician’s role in, Aug., 643 
traffic. See: Automobiles, accidents. 
Acetylsalicylic acid, in nasopharyngeal in- 
fections, Feb., 156 
poisoning, Aug., 644 


Ac-globulin. See Factor V. 
Achondroplasia, Feb., 75 
Acidosis, due to increased carbon dioxide 
tension, Feb., 7 
metabolic, Feb., 8, 15 
respiratory alkalosis and, Feb., 14 
vs. pulmonary hyaline membrane 
syndrome, Feb., 15 
respiratory, Feb., 8, 14 
Activity types in personality development, 


Aug., 732 

Adenoid, hypertrophied, deafness due to, 
Aug., 688 

Adenovirus in etiology of pharyngo- 


conjunctival fever, Feb., 120, 121, 
Adolescence, personality development in, 
Aug., 741 
Adrenals, hyperplasia, modification of, 
Aug., 597 
Adrenocortical hormones, in acute leu- 
kemia, remissions, May, 514 
relation to lymphatic system, May, 
09 


Adrenogenital syndrome. See Adrenals, 
hyperplasia. 
Aerosols in bronchopulmonary disease, 
Feb., 237 
Afibrinogenemia, congenital, May, 545 
genetics, May, 343 
Age, in prognosis of pulmonary tuber- 
culosis, Feb., 259 
influence on staphylococcal pneumonia 
and empyema, Feb., 218 
Agglutinins in A-B-O blood types, May, 
331 
Agglutinogens in A-B-O blood types, May, 
331 
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Agranulocytosis, genetic, infantile, gene- 
tics, May, 340 
AHD. See Anemia(s), hemolytic, auto- 
immune, 
AHF. See Antihemophilic globulin factor. 
AHG. See Antihemophilic globulin. 
Albamycin in nasopharyngeal infections, 
Feb., 164 
Albumin in anemia of hemorrhage, May, 
375 
Alder anomaly, genetics, May, 340 
Alevaire, effect in bronchiolitis, Feb., 188 
Alkalosis, respiratory, metabolic acidosis 
and, Feb., 14 
Alleles, May, 326 
Allergic problems in upper respiratory 
tract, Feb., 285-91. See also Respira- 
tory tract. 
Allergy, in croup, Feb., 172 
prevention, Aug., 597 
relation to ear, Feb., 288 
respiratory. See Respiratory tract, al- 
lergic problems. 
role in aplastic anemia, May, 474 
Alveoli, dysplasia, congenital, Feb., 93 
Amblyopia. See under Blindness. 
Amethopterin, May, 516 
in acute leukemia, May, 519 
4-Amino-N-methyl pteroylglutamic acid. 
See Amethopterin. 
Aminophylline, in asthma, Feb., 296 
in status asthmaticus, Feb., 300 
Aminopterin, May, 516 
4-Amino-pteroylglutamic acid. See Ami- 
nopterin. 
Amniotic fluid, intrauterine aspiration, 
Feb., 33 
Analgesics in nasopharyngeal infections, 
Feb., 156 
Anemia(s), acute, blood transfusions in, 
May, 558 
aplastic, May, 445 
acute, vs. acute leukemia, May, 506 
congenital, May, 379-80 
chronic. See Erythroblastopenia, 
chronic. 
treatment, May, 380 
familial, genetics, May, 339 
history, May, 445 
idiopathic, May, 471-6 
immune. See Erythroblastopenia, 
immune type. 
in renal failure, May, 463 
pure. See —_ Erythroblastopenia, 
chronic. 
vs. fetal hemorrhage, May, 378 
aregenerative, congenital, chronic. See 
Erythroblastopenia, chronic. 


Anemia(s), caused by infections and 
toxins, idiopathic aplastic anemia 
and anemia caused by renal disease, 
May, 469-80 

chronic, blood transfusions in, May, 
556 
hemoglobin values in, May, 557 
Cooley’s. See Thalassemia major. 
differential diagnosis, May, 349 
due to congenital spherocytosis, May, 


due to hemolytic disease, May, 348 
due to hemorrhage, May, 348 
due to infection, May, 469-71 
due to leukemia, May, 348 
due to renal disease, May, 478-9 
due to sepsis, May, 380 
due to sickle cell disease, May, 348 
due to syphilis, May, 380 
due to thalassemia, May, 348 
due to toxins, May, 471-8 
due to twin-to-twin transfusion, May, 
381 
etiology, May, 350, 351 
hemolytic, acquired, diagnosis, May, 
353 
acute, May, 476-8 
due to drugs, May, 477 
auto-immune, May, 429-44 
congenital, vs. ABO hemolytic dis- 
ease, May, 426 
diagnosis, May, 353 
general considerations, May, 430 
immune, pathogenesis of, May, 459 


nonspherocytic, familial, genetics, 
May, 339 
vs. anemia of hemorrhage, May, 376 
hypochromic, microcytic, diagnosis, 
May, 352 
hypoferric. See Anemia(s), iron de- 
ficiency. 


hypoplastic. See Anemia(s), aplastic. 

in ABO hemolytic disease, May, 417 

iron deficiency, May, 348, 481-96 

diagnosis, May, 352 

Lederer’s, May, 477 

macrocytic, diagnosis, May, 352 

megaloblastic, diagnosis, May, 353 

microcytic, hypochromic,  sex-linked, 
genetics, May, 339 

nonhemolytic, in newborn, May, 371- 
82 

normochromic, normocytic, diagnosis, 
May, 353 

of hemorrhage, May, 371-6 

of prematurity, May, 381 

of underproduction, diagnosis, May, 
354 














Anemia(s), pseudoaplastic, May, 452 
immune, May, 460 
red cell, hypoplastic or pure. See Eryth- 
roblastopenia, chronic. 
sickle cell, genetics, May, 335 
treatment, May, 349, 350 
Anencephaly, Feb., 75 
Angioma, facial, in newborn, Aug., 651 
Anomalies. See Abnormalities; and also 
under specific organs and regions. 
Anoxia. See Oxygen, deficiency. 
Antibiotics, broad-spectrum, in strepto- 
coccal infection, Feb., 147 
Antibodies. See also Agglutinins. 
anti-A, May, 410 
anti-B, May, 410 
immune, May, 411, 412, 413 
Kell, May, 329 
removal by exchange transfusion, May, 
384 
Anticoagulants, circulating, May, 545 
Anticonvulsants in nasopharyngeal infec- 
tions, Feb., 157 
Antihemophilic globulin, May, 531, 532 
in classic hemophilia, May, 535 
Antihemophilic globulin factor, de- 
ficiency, May, 342. See also Hemo- 
philia. 
Antihistaminics in nasopharyngeal infec- 
tions, Feb., 161 
Antimicrobials, aplastic anemia due to, 
May, 472, 473, 474 
in bronchopulmonary diseases, Feb., 
236, 238 
in nasopharyngeal infections, Feb., 165 
Antipyretics in nasopharyngeal infections, 
Feb., 156 
Antiserum. See under Blood, serum. 
Antitoxin in diphtheritic croup, Feb., 180 
Anuria. See Urine, suppression. 
APC virus. See Adenovirus. 
Aplasia of erythropoiesis, May, 445-68 
Aplastic crisis, May, 448. See also Eryth- 
roblastopenia, acute. 
Apnea in newborn, Feb., 2 
ARD virus. See Adenovirus. 
Arteriovenous fistula, pulmonary, Feb., 


Arthritis, rheumatoid, vs. acute leukemia, 
May, 505 

Asphyxia pallida, Feb., 21 

vs. anemia of hemorrhage, May, 375 

Aspiration, bronchoscopic, in broncho- 
pulmonary disease, Feb., 240 

Aspiration pneumonia in newborn, roent- 
gen diagnosis, Feb., 35 

Aspiration syndrome of postmatures, 
roentgen diagnosis, Feb., 33 
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Aspirin. See Acetylsalicylic acid. 
Asthma, bronchial, Feb., 293-312 
status asthmaticus, Feb., 299 
treatment, accessory, Feb., 303 
hormone, Feb., 304 
Astigmatism, Aug., 670 
Atelectasis. See Lungs, collapse. 
Atmosphere control in prophylaxis of 
common cold, Feb., 110 
Atrophy, optic, Aug., 676 
Auditory rehabilitation, Aug., 693 
Aureomycin. See Chlortetracycline. 
Autism, infantile, Aug., 736 
Automobiles, accidents, deaths due to, 
Aug., 639 


Bacteria, pathogenetic, of respiratory 
tract of newborn, Feb., 69-72 
Bacteriological examination in broncho- 
pulmonary disease, Feb., 233 
Basophils, normal values, May, 367 
Baths, sponge, in nasopharyngeal infec- 
tions, Feb., 157 
BCG vaccination. See Tuberculosis, im- 
munization, BCG. 
Benadryl. See Diphenhydramine. 
Bile ducts, atresia, total, Aug., 769-80 
Bilirubin, exchange, May, 392 
in blood. See under Blood. 
Birth weight, hebdomadal deaths accord- 
ing to, Feb., 19 
Bleeding time in vascular hemophilia, 
May, 539 
Blindness, amblyopia ex anopsia, Aug., 
668 
Blood, arterial, chemical changes in first 4 
days, Feb., 10, 11 
temporal, oxygen and hematocrit 
values, average, Feb., 11 
bank. See under Blood, transfusion. 
bilirubin, hyperbilirubinemia, preven- 
tion of, Aug., 606 
levels, in ABO hemolytic disease, 
May, 419 
in first 4 days, May, 393 
removal by exchange transfusion, 
May, 384 
buffer systems, Feb., 7 
cells. See also Erythrocytes; Leukocytes; 
etc. 
genetics, May, 329 
red. See Erythrocytes. 
white. See Leukocytes. 
chemical deviations in respiratory dis- 
orders of immediate postnatal period, 
Feb., 3-16 
circulation, overloading by exchange 
transfusion, May, 385 
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Blood, coagulation. See also Blood, pro- 
thrombin; Hemophilia. 
genetic control, May, 341 
mechanism, normal, May, 531 
disorders. See also specific dyscrasias, as 
Agranulocytosis; Anemia; Leu- 
kemia; etc. 
diagnostic principles, May, 347-56 
symposium on, May, 323-562 
genetics, May, 325-46 
groups, A-B-O, May, 331 
marriages and children in, May, 


332 
blood bank transfusions and, May, 
553 
findings, in ABO hemolytic disease, 
May, 419 
incompatibilities, causing erythro 


blastosis, May, 398 
Kell-Cellano, May, 329 
rare, erythroblastosis due to, May, 397 
incompatibility, deafness due to, 
Aug., 684 
Rh factor, May, 331 
Rh system, May, 331 
in ABO hemolytic disease, May, 418 
in auto-immune hemolytic anemias, 
May, 433 
loss. See Hemorrhage. 
oxygen-carrying capacity, increase in, by 
exchange transfusion, May, 384 
plasma, administration in classic hemo- 
philia, May, 536 
in transfusions, May, 561 
plasma thromboplastin precursors in, 
May, 541 
prothrombin 
May, 544 
volume, normal values, May, 365 
platelets, genetics, May, 340 
in auto-immune hemolytic anemias, 
May, 434 
normal values, May, 368 
preparations, in transfusions, May, 
560 
thrombocytes, values, birth to 12 
years, May, 358 
proteins, gamma globulin, in asthma, 
Feb., 299 
in rubella prophylaxis, Aug., 
673 
in status asthmaticus compli- 
cations, Feb., 306 
prothrombin complex, May, 532, 542 
deficiencies in, May, 542-4 
congenital, May, 543 
factors, in plasma and serum, May, 


544 


complex factors in, 


Blood, prothrombin consumption test, 
May, 534 
serum, antiserum, in whooping cough, 
Feb., 279, 281 
heterophile antibody absorption test, 
in infectious mononucleosis, Feb., 
131 
maternal, tests, in ABO hemolytic 
disease, May, 421 
plasma thromboplastin precursors in, 
May, 541 
proteins, genetics of, May, 341 
prothrombin complex factors in, 
May, 544 
studies, in infectious mononucleosis, 
Feb., 130, 131 
toxic effects of folic acid antagonists on, 
May, 519 
transfusion, May, 551-62 
blood banks, procedures, May, 551 
cross-matching, May, 554 
dangers, May, 551 
exchange, circulatory, May, 389 
effects, May, 384 
in ABO hemolytic disease, May, 
423, 424, 425 
in erythroblastosis, May, 383-403 
in iso-immunization, Aug., 607 
indications for, May, 388 
in acute anemia, May, 558 
in acute hemorrhage, May, 558 
in anemia of hemorrhage, May, 
374 
in auto-immune hemolytic disease, 
May, 436, 437 
in chronic anemia, May, 556 
in classic hemophilia, May, 536 
in iron deficiency anemia, May, 495 
in plasma thromboplastin antecedent 
deficiency, May, 541 
in plasma thromboplastin compo 
nent deficiency, May, 540 
in prothrombin complex deficiencies, 
May, 544 
in protracted hemorrhage, May, 559 
maximal, May, 555 
selective, May, 559 
twin-to-twin, anemia due to, May, 
381 
volume, May, 555 
transport of carbon dioxide, Feb., 6 
umbilical, chemical values, average, 
Feb., 9 
values, normal, May, 349, 357-69 
volume. See also Blood, circulation. 
normal values, May, 365 
regulation by exchange transfusion, 
May, 384 














Blood vessels, abnormalities, in newborn, 
Feb., 65 
thoracic, normal, in newborn, roent- 
gen findings, Feb., 30 

Bone conduction testing, Aug., 681 

Bone marrow in infectious mononucleo- 
sis, Feb., 128 

Bones. See also Cranium; Orthopedic. 
tuberculosis, Aug., 654 

Bordet-Gengou medium for bacteriologi- 
cal culture in whooping cough, Feb., 
277 

Brachial paralysis, in newborn, Aug., 652 

Branchial cleft cyst, Feb., 76 

Breathing. See Respiration. 

Bronchial cyst. See Lungs, cyst, solitary. 

Bronchiolitis, Feb., 183-91 
acute, in newborn, roentgen diagnosis, 

Feb., 38 

infectious, vs. croup, Feb., 176 

Bronchitis, asthmatic or capillary, acute. 
See Bronchiolitis. 

Bronchobiliary fistula, congenital, Feb., 85 

Bronchodilators in bronchopulmonary 
disease, Feb., 239 

Bronchogenic cyst. See Lungs, cyst, soli- 
tary. 

Bronchopleural fistula, congenital, Feb., 


Bronchopulmonary suppurative disease, 
Feb., 231-41. See also under Lungs, 
diseases. 

Bronchoscopy, in bronchopulmonary dis- 

ease, Feb., 233 

in tuberculosis, Feb., 267 

Bronchus(i), cleansing of, mechanical 

aids, Feb., 240 

compression, Feb., 81 

intrapulmonary, abnormalities, Feb., 
85-95 

major, abnormalities, Feb., 80-1 

stenosis, Feb., 81 

web, Feb., 81 

Bronkophrene. See Ethylnorepinephrine. 

Brucellosis, ocular involvement, Aug., 673 

Buffer systems in blood, Feb., 7 

Burns, deaths due to, Aug., 639 


Catcium gluconate in exchange trans- 
fusion, May, 391 
Carbomycin in bronchopulmonary dis- 
ease, Feb., 237 
Carbon dioxide, in respiration, Feb., 4 
tension, and hypoxia, increased, Feb., 


decreased, Feb., 14 
increased, in respiration, Feb., 4 
transport, in blood, Feb., 6 
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Cardiovascular system, examination, Aug., 
657 
Caries, dental. See Teeth, dental caries. 
Cataract, congenital, Aug., 674 
Cathomycin in nasopharyngeal infections, 
Feb., 164 
Cebocephaly, Feb., 75 
Celomic cyst. See Pericardial cyst. 
Cerebral palsy. See Paralysis, cerebral. 
Cerebrospinal fluid in infectious mononu- 
cleosis, Feb., 132 
CF. See Citrovorum factor. 
Chemical factors, handicaps due to, Aug.. 
599 
in respiration, Feb., 4 
Chemical regulation of respiration in neo- 
natal period, Feb., 9 
Chloramphenicol, aplastic anemia due to, 
May, 472, 473, 474 
in bronchopulmonary disease, Feb., 
237, 238 
in interstitial plasma cell pneumonia, 
Feb., 211, 212 
in nasopharyngeal infections, Feb., 165 
in staphylococcal pneumonia and em- 
pyema, Feb., 225 
in whooping cough, Feb., 281 
Chloromycetin. See Chloramphenicol. 
Chlortetracycline, in croup, Feb., 179 
in interstitial plasma cell pneumonia, 
Feb., 211, 212 
Choanae, atresia or stenosis, Feb., 75 
Chonechondrosternon. See Thorax, fun- 
nel chest. 
Chorioretinitis due to nematode infec- 
tion, Aug., 673 
Christmas disease. See Plasma thrombo- 
plastin component deficiency. 
Christmas factor. See Plasma thrombo- 
plastin component. 
Chromosomes, May, 325 
crossing-over, May, 326 
Cirrhosis. See under Liver. 
Citrate, adverse effects in exchange trans- 
fusion, May, 385 
Citrovorum factor, May, 517 
Coagulation. See under Blood. 
Cold, common, Feb., 103-13 
Cold vaccines, Feb., 110 
Community, handicapped 
Aug., 757-62 
role in accident prevention, Aug., 645 
Community programs for special educa- 
tion, Aug., 749 
pediatrician and, Aug., 756 
Complex, prothrombin. See Prothrombin 
complex, under Blood. 
Conditioning tests of hearing, Aug., 690 


child and, 
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Conjunctivitis vs. pharyngoconjunctival 
fever, Feb., 126 

Contractures, muscular defects and, Aug., 

Convulsions in whooping cough, Feb., 
275 

Cooley’s anemia. See Thalassemia major. 

Coombs’ test in ABO hemolytic disease, 
May, 414, 420 

Cortef. See Hydrocortisone. 

Corticotropin, in acute leukemia, May, 

513 
in status asthmaticus, Feb., 305 
Cough, treatment, in nasopharyngeal in- 
fections, Feb., 160 
vs. whooping cough, Feb., 274 

Cough mixtures in asthma, Feb., 295 

Counselling, family, in muscular defects, 
Aug., 706 

Cover test for strabismus, Aug., 656, 667 

Coxsackie virus, group A, Feb., 115, 
116 

Cranium, growth of, Aug., 655 

Cretinism, congenital, Aug., 656 

Cricoarytenoid joint, dislocation, Feb., 78 

Cricothyroid joint, dislocation, Feb., 78 

Crises, aplastic. See Erythroblastopenia, 
acute. 

Croup, diphtheritic, Feb., 170 ff. 
Hemophilus influenzae, Feb., 170 ff. 
infectious, Feb., 169-82 

allergy in, Feb., 172 
nonbacterial. See Croup, virus. 
spasmodic, Feb., 175 
virus, Feb., 171 ff. 

Culture in personality development, Aug., 
733 

Cyanosis in newbom, Feb., 20 

Cyclopia, Feb., 75 

Cyst. See under specific organ or region. 

Cytomegalic inclusion disease, roentgen 
diagnosis, Feb., 39 


Dacryocystitis, Aug., 673 
Deafness, causes, common, Aug., 683 
conductive, Aug., 680 
treatment, Aug., 692 
perceptive, Aug., 680 
treatment, Aug., 693 
Death, accidental. See Accidents, fatal. 
hebdomadal, according to birth weight 
and respiratory group, Feb., 19 
Deformities. See Abnormalities; Polio- 
myelitis; and under specific organs and 
regions. 
Delivery. See Labor. 
Demerol. See Meperidine. 
Dental. See Teeth. 


Dentistry. See also Teeth. 
management problems in, Aug., 717 
Dentures. See Teeth, artificial. 
Dermoid cysts, Feb., 83 
Development, level of, as factor in acci- 
dents, Aug., 640 
hazards at, Aug., 644 
Diabetes mellitus, maternal, handicaps 
due to, Aug., 600 
Diagnostic principles in hematology, May, 
347-56 
Diaphragm, abnormalities, Feb., 95-6 
accessory. See Diaphragm, duplication, 
partial. 
duplication, partial, Feb., 96 
eventration, Feb., 95 
in newborn, roentgen diagnosis, 
Feb., 45 
hernia. See Hernia, diaphragmatic. 
paralysis, in newborn, roentgen diag- 
nosis, Feb., 45 
Diastema of teeth, Aug., 715 
Diet. See also Nutrition. 
dental caries and, Aug., 723 
in prevention of muscular defects, Aug., 
702 
role in iron deficiency anemia, May, 486 
Dihydrostreptomycin in nasopharyngeal 
infections, Feb., 163 
Diphenhydramine, in asthma, Feb., 295 
in nasopharyngeal infections, Feb., 161 
Diphtheria, Feb., 140 
immunization, active, Aug., 619 
passive, Aug., 623 
Diseases. See also specific diseases. 
deafness due to, Aug., 687 
notifiable, incidence, Aug., 612 
Dislocation. See joint involved, as Hip. 
Distemper, canine, relationship to human 
respiratory disease, Feb., 193-201. 
See also Pneumonitis, primary. 
relation to measles, Feb., 199 
Dornase, pancreatic, in bronchopulmo- 
nary disease, Feb., 239 
Drainage, in complications of staphy- 
lococcal pneumonia, Feb., 226, 227 
postural, in bronchopulmonary disease, 
Feb., 240 
in nasopharyngeal infections, Feb., 


Drowning, deaths due to, Aug., 640 
Drugs, acute hemolytic anemia due to, 
May, 477. See also under Anemia(s). 
prescribing, in accident prevention, 
Aug., 643 
therapeutic use, in muscular defects, 
Aug., 707 
toxicity, deafness due to, Aug., 686 














Dust extract, house, in respiratory allergy, 
Feb., 289 
Dyshemia, May, 449 
Dyspnea, in newborn, Feb., 23 
laryngeal, obstructive, Feb., 79 
congenital, Feb., 78 


Ear, relation of allergy to, Feb., 288 
Ear drops in nasopharyngeal infections, 
Feb., 160 
Economic factors in treatment of muscu- 
lar defects, Aug., 706 
Education. See also School. 
and training of children with handi- 
caps, Aug., 745-56 
of handicapped, community need for, 
Aug., 759 
special, aims and cost, Aug., 745 
community programs for, Aug., 749 
Philadelphia school program, Aug., 
749 
programs for, Aug., 747 
Electrocardiogram. See Heart, electro- 
cardiography. 
Electrolyte imbalances, adverse effects in 
exchange transfusion, May, 385 
Emancipation in care of handicapped, 
community need for, Aug., 761 
Emotional and social handicaps, Aug., 
731-44 
special education of children with, 
Aug., 754 
Emotional problems in muscular defects, 
Aug., 707 
Emphysema, congenital. See Emphysema, 
obstructive, lobar. 
hypertrophic, congenital, Feb., 92 
localized. See Emphysema, obstruc- 
tive, lobar. 
lobar, in newbom, Feb., 64 
clinical manifestations, Feb., 65 
mediastinal. See Pneumomediastinum. 
obstructive, lobar, Feb., 91 
in newborn, roentgen diagnosis, 
Feb., 41 
Empyema, in staphylococcal pneumonia, 
Feb., 
staphylococcal, and pneumonia, Feb., 
215-29. See also Pneumonia. 
Encephalocele, nasal, Feb., 76 
Endocrine factors, handicaps due to, 
Aug., 600 
Enumeration in care of handicapped, 
community need for, Aug., 758 
Environment in incidence of common 
cold, Feb., 105 
Enzymes in bronchopulmonary disease, 
Feb., 239 
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Eosinophilia, familial, genetics, May, 339 
Eosinophils, normal values, May, 367 
Ephedrine in asthma, Feb., 297 
Epiglottis, abnormalities, Feb., 78-80 
in newborn, Feb., 67 
bifid, Feb., 78 
elongate, Feb., 78 
Epinephrine, in asthma, Feb., 298 
in status asthmaticus, Feb., 303 
Eradication in care of handicapped, com- 
munity need for, Aug., 760 
Eruption of teeth. See under Teeth. 
Erythroblastopenia, acute, May, 446-52 
chronic, May, 446, 452-9 
without hemolytic 
May, 452 
immune type, May, 459, 461 
in anuria, May, 464 
in renal failure, May, 463 
Erythroblastosis. See Hemolytic disease of 
newborn. 
Erythrocytes, auto-agglutination, in auto- 
immune hemolytic anemias, May, 
433 
counts, correlation with hemoglobin 
and hematocrit values, May, 363 
genetics, May, 330 
hemoglobin types, May, 335 
metabolic deficiencies, May, 338 
morphological types, May, 336 
osmotic fragility, in auto-immune hem- 
olytic anemias, May, 434 
packed or sedimented, in transfusions, 
May, 560 
primaquine-sensitive, May, 339 
reactions indicating specificity of ma- 
ternal antibody, May, 399 
removal of, in exchange transfusion, 
May, 384 
serological systems, inherited, May, 
334 
serotypes, May, 330 
values, birth to 6 years, May, 361 
birth to 12 years, May, 358 
normal, May, 359 
Erythrogenesis imperfecta, May, 446 
Erythromycin, in bronchopulmonary dis- 
ease, Feb., 237, 238 
in nasopharyngeal infections, Feb., 164 
Erythron, May, 359 
Erythrophthisis, postinfectious, progres- 
sive, May, 446 
Erythropoiesis, aplasia of, May, 445-68 
Esophagus, atresia, Feb., 84 
roentgen diagnosis, Feb., 35 
with tracheo-esophageal fistula, in 
newborn, Feb., 66 
Ethylnorepinephrine in asthma, Feb., 299 


constitution, 
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Evaluation in care of handicapped, com- 


munity need for, Aug., 759 

Exchange transfusion. See Blood, trans- 
fusion, exchange. 

Eyes. See also Blindness; Glasses; Vision. 
accidents, Aug., 671 
diseases, genetic factors in, Aug., 675 

venereal, Aug., 672 

examination, routine, Aug., 665 
infections, endogenous, Aug., 672 
optic atrophy, Aug., 676 
refraction, errors of, Aug., 669 


FA. See Folic acid. 

Face, angioma of, in newborn, Aug., 651 

Facies, allergic, Feb., 286 

Factor V, May, 343, 532 

Factor VII. See Serum prothrombin con- 
version accelerator. 

Factor X, May, 542 

Falls. See under Accidents. 

Family background in prognosis of tuber- 
culosis, Feb., 259 


Family counselling in muscular defects, 


Aug., 706 
Fanconi syndrome, genetics, May, 339 
Fetus. See also Newborn; Pregnancy. 
protective mechanisms against hemo- 
lytic disease, May, 407 
Fever, glandular. See Mononucleosis, in- 
fectious. 
three-day, Feb., 119 
Fibrinogen deficiencies, May, 545 
Fibrosis, cystic. See under Pancreas. 
Fistula, arteriovenous, pulmonary, Feb., 


tracheo-esophageal, Feb., 83-5 
Flatfoot, Aug., 654 
Fluoridation of water. See under Water. 
Fluorides, topical, Aug., 722 
Folic acid, May, 517 
antagonists, in acute leukemia, May, 
515 
clinical effects, May, 518 
reactions, May, 520 
regimen, May, 519 
results, May, 520 
toxic effects, May, 518 
mode of action, May, 517 
Foot, deformities, in newborn, Aug., 652 
Funnel chest. See under Thorax. 
GALACTOSEMIA, congenital, genetics, 
May, 338 
Gamma globulin. See under Blood, pro- 
teins. 
Gantrisin. See Sulfisoxazole, under Sul- 
fonamides. 


Gargles in nasopharyngeal infections, 
Feb., 159 
Gases, respiratory, transport of, Feb., 6 
Gastrointestinal tract, duplications, Feb., 
83 
in infectious mononucleosis, Feb., 
128 
Gaucher’s disease, diagnosis, May, 349 
Genes, May, 325 
dominant, May, 326 
recessive, May, 326 
symbols, for Rh locus, May, 333 
Genetic factors, in handicaps, Aug., 596 
in ophthalmic disorders, Aug., 675 
Genetics of blood, May, 325-46 
Genotype, May, 326 
German measles. See Rubella. 
Gingivitis. See under Gums. 
Gingivostomatitis, infectious, vs. herpan- 
gina, Feb., 119 
Glandular fever. See Mononucleosis, in- 
fectious. 
Glasses, need for, Aug., 669 
Glaucoma, congenital, Aug., 676 
Glioma, nasal, Feb., 76 
Globulin, accelerator. See Factor V. 
antihemophilic. See Antihemophilic 
globulin. 
gamma. See under Blood, proteins. 
Glomerulonephritis, and rheumatic fever, 
prevention, Feb., 147 
epidemiology, Feb., 151 
prevention, Feb., 151 
Granulocytes, normal values, May, 367 
Granulocytopenia. See Agranulocytosis. 
Growth and development, oral, problems 
of, Aug., 710 


Gums, gingivitis, Aug., 725 


HaceMan factor, May, 542 
Hamartoma of lung, Feb., 93 
Handicapped, community and, Aug., 
757-62 
Handicaps, auditory, special education of 
children with, Aug., 747, 749 
chronic, in perinatal period, Aug., 596 
due to anoxia, Aug., 599, 601 
due to chemical factors, Aug., 599 
due to endocrine factors, Aug., 600 
due to obstetrical factors, Aug., 600 
due to postmaturity, Aug., 601 
due to prematurity, prevention, Aug., 
604 
due to radiation, Aug., 599 
emotional and social, Aug., 731-44 
genetic factors, Aug., 596 
mental, special education of children 
with, Aug., 748 








Handicaps, multiple, special education of 
children with, Aug., 749 
oral, Aug., 709-30 
orthopedic, special education of chil- 
dren with, Aug., 747, 755 
perinatal factors, Aug., 597 
preventative procedures, Aug., 602 
prevention of, importance of health su- 
pervision in, Aug., 649-63 
perinatal factors in, Aug., 595-609 
symposium on, Aug., 593-762 
psychologic, muscular defects 
Aug., 703 
scope of problem, Aug., 596 
social and emotional, Aug., 731-44 
speech, special education of children 
with, Aug., 748, 749 
training and education of children with, 
Aug., 745-56 
visual, special education of children 
with, Aug., 747, 755 
Harelip, Feb., 77; Aug., 710 
Health supervision, Aug., 650 
importance in prevention of handi- 
caps, Aug., 649-63 
Hearing, defects, Aug., 679-96 
special education of children with, 
Aug., 747, 749 
treatment, Aug., 691 
loss of. See Deafness. 
speech development and, Aug., 681 
tests, Aug., 657 
bone conduction, Aug., 681 
by otologist, Aug., 690 
by pediatrician, Aug., 688 
conditioning, Aug., 690 
psychogalvanic skin resistance, Aug., 
690 
speech reception, Aug., 690 
Hearing aids, Aug., 693 
Heart, abnormalities, in newborn, Feb., 65 
electrocardiography, in hypokalemia, 
Feb., 302 
in infectious mononucleosis, Feb., 


and, 


failure. See Heart, insufficiency. 
insufficiency, in hemolytic disease of 
newbom, May, 389 
normal, in newborn, roentgen findings, 
Feb., 31 
Hemangioma, laryngeal, Feb., 79 
Hematocrit values, birth to 12 years, May, 
358 
correlation with hemoglobin values 
and red blood cell counts, May, 
363 
in iron deficiency anemia, May, 489, 
490 
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Hematology. See also Blood. 
diagnostic principles, May, 347-56 
symposium on, May, 323-562 
Hemoglobin, concentration, in iron de- 
ficiency anemia, May, 489, 490 
content, reduction by exchange trans- 
fusion, May, 384 
fetal, Feb., 6; May, 335 
in transport of oxygen in blood, Feb., 
6 
increases after transfusion, May, 557 
types, May, 335 
values, birth to 6 years, May, 36] 
birth to 12 years, May, 358 
correlation with hematocrit and red 
blood cell counts, May, 363 
in chronic anemia, May, 557 
normal, May, 359 
Hemoglobinuria, cold, paroxysmal, May, 
441 
Hemolysin test in ABO hemolytic disease, 
May, 422, 423 
Hemolysis, increased, indications of, May, 
431 
Hemolytic anemia, congenital, jaundice 
due to, May, 401 
Hemolytic disease, ABO, May, 405-28 
heterospecific pregnancy and, 
May, 405-28 
anemia due to, May, 348 
compensated, May, 430 
decompensated, May, 430 
fetal protective mechanisms, May, 
407 
genetics, May, 334 
of newborn, May, 381 
A-B, May, 399 
diagnosis, May, 353 
due to anti-A and anti-B anti- 
bodies, May, 416-27. See also 
Hemolytic disease, ABO. 
due to so-called rare blood factors, 
May, 397 
exchange transfusion in, 
383-403 
pathogenesis, May, 385 
treatment at birth, May, 388 
vs. ABO hemolytic disease, May, 
426 
vs. fetal hemorrhage, May, 378 
Hemolytic-uremic syndrome, acute, May, 
465 
Hemophilia, May, 533-42 
classic, May, 533-9 
differentiation, May, 541 
hemophilia A. See Hemophilia, classic. 
hemophilia B. See Plasma thrombo- 
plastin component deficiency. 


May, 
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Hemophilia, hemophilia C. See Plasma 
thromboplastin antecedent deficiency. 
genetics, May, 342 
mild, May, 539 
vascular, May, 539-40 
vs. thrombopenia, May, 348 
Hemorrhage. See also Hemophilia; Pur- 
pura. 
acute, blood transfusion in, May, 558 
anemia due to, May, 348, 371-6. See 
also Anemia(s), of hemorrhage. 


complicating acute leukemia, May, 
503, 504 

fetal, concealed or mistaken, May, 
376-9 


postnatal, May, 379 
protracted, blood transfusion in, May, 
559 
Hemorrhagic disease of newborn, May, 
543 
Hemorrhagic disorders, May, 531-49 
Henderson-Hasselbalch equation, Feb., 
/ 
Hepatitis, from blood bank transfusions, 
May, 552 
infectious, immunization, passive, Aug., 
623 
vs. infectious mononucleosis, Feb., 
133 
neonatal, vs. ABO hemolytic disease, 
May, 426 
Heredity, deafness due to, Aug., 683, 687 
in leukemia, May, 499 
Hernia, diaphragmatic, Feb., 95 
congenital, in newborn, 
diagnosis, Feb., 43 
in newbom, Feb., 66 
Herpangina. See under Throat, infections. 
Herpes simplex vs. streptococcal infection, 
Feb., 144 
Heterozygosity, May, 326 
Hip, dislocation, Aug., 653 
Histoplasmosis vs. acute leukemia, May, 
506 
History in diagnosis of bronchopulmonary 
diseases, Feb., 231 
Hodgkin’s disease vs. acute leukemia, 
May, 506 
Homozygosity, May, 326 
Hormones, adrenocortical. See also Cor- 
tisone. 
in acute leukemia, May, 509 
clinical remissions, May, 510 
regimen for, May, 513 
remissions, May, 514 
results, May, 515 
mode of action, May, 509 


roentgen 


Hormones, adrenocortical, relation to lym- 
phatic system, May, 509 
in status asthmaticus, Feb., 304, 305 
Host factors, affecting prognosis in tu- 
berculosis, Feb., 259 
in incidence of common cold, Feb., 105 
House dog disease, Feb., 194 
House dust extract in respiratory allergy, 
Feb., 289 
HS. See Spherocytosis, congenital. 
Hyaline membranes, Feb., 12, 13 
in newborn, Feb., 59, 60, 61 
roentgen diagnosis, Feb., 32 
Hydrocarbon pneumonitis, Feb., 243-53. 
See also under Pneumonitis. 
Hydrocarbon products, ingestion of, mor- 
bidity, Feb., 249 
Hydrocortisone, in acute leukemia, May, 
513, 520 
in croup, Feb., 179 
in status asthmaticus, Feb., 301 
Hydrogen ion concentration, increased, in 
respiration, Feb., 4 
Hygroma, cystic, Feb., 83 
Hyperbilirubinemia. See under 
bilirubin. 
Hyperopia, Aug., 670 
Hyperpnea, Feb., 5 
Hypertelerism, Feb., 75 
Hypertonic child, Aug., 733 
Hyperventilation, Feb., 4 
Hypokalemia in status asthmaticus, Feb., 
302 
Hypoventilation in newborn, Feb., 12 
Hypoxia, and increased carbon dioxide 
tension, Feb., 12 
treatment, Feb., 14 
in newbom, Feb., 58 


Blood, 


Icrerus. See also Jaundice. 
praecox, May, 415 
Immunity. See also Antibodies; and under 
specific diseases. 
acquired, passive, Aug., 611, 613 
Immunization, Aug., 650. See also Vac- 
cination; and under specific diseases. 
active, contraindications, Aug., 615 
precautions, Aug., 615 
schedule for infants, Aug., 614 
techniques, Aug., 615 
type of product, Aug., 615 
in bronchopulmonary disease, Feb., 
240 
passive-active, Aug., 613 
primary, of children not immunized 
in infancy, Aug., 618 

















Immunization, procedures, Aug., 611-33 
active, Aug., 613 
special, Aug., 623, 624 
time of administration, Aug., 613 
combined, routine, Aug., 617 
passive, Aug., 623 
summary, Aug., 627 
routine, situations deterring, Aug., 
618 
separate, Aug., 619 
Infancy, health supervision during, Aug., 
653 
personality development in, Aug., 735 
Infection, anemias due to, May, 469-71. 
See also under Anemia(s). 
complicating acute leukemia, May, 504 
due to exchange transfusion, May, 385 
handicaps due to, Aug., 598 
intercurrent, in prognosis of tubercu- 
losis, Feb., 260 
oral, Aug., 724 
predisposing to leukemia, May, 500 
prevention of, in prevention of muscu- 
lar defects, Aug., 702 
role in iron deficiency anemia, May, 
487 
treatment, in bronchopulmonary dis- 
ease, Feb., 236 
tuberculous, age of, in prognosis of 
primary lesion, Feb., 260 
Influenza vs. pharyngoconjunctival fever, 
Feb., 125 
Inheritance. See also Heredity. 
dominant, May, 326 
recessive, May, 327 
sex-linked, May, 329 
Injuries. See also Accidents; Burns. 
accidents and children, Aug., 635-47 
Intra-alveolar hemorrhage. See under 
Lungs, hemorrhage. 
Intraventricular hemorrhage in newborn, 
Feb., 55, 56 
Ipecac in asthma, Feb., 298 
Iron, administration, effect on hemo- 
globin levels, May, 362 
in anemia, May, 492, 493 
prophylactic, May, 491 
enhanced requirement for, role in 
anemia, May, 484 
loss, role in anemia, May, 485 
stores, role in anemia, May, 485 
Iron deficiency anemia, May, 481-96. 
See also under Anemia(s). 
Irradiation. See Radiation; Roentgen. 
Iso-immunization, blood transfusion in, 
Aug., 607 
Isoniazid in tuberculosis, Feb., 265, 266 
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Isuprel in bronchopulmonary disease, 
Feb., 240 


Jaunpice, due to causes other than eryth- 
roblastosis, May, 400 
in ABO hemolytic disease, May, 417 
physiological, vs. ABO hemolytic dis- 
ease, May, 425, 426 
Jaw, abnormalities, in newborn, Feb., 67 
Jellies, nasal, in nasopharyngeal infections, 
Feb., 159 
Joints, tuberculosis, Aug., 654 


KARTAGENER’S syndrome or triad, Feb., 93 
Kell antibody, May, 329 
Kell-Cellano blood groups, May, 329 
Kernicterus, clinical manifestations, May, 
396, 397 
pathogenesis, May, 392, 393 
prevention, May, 393 
with Rh incompatibility, deafness due 
to, Aug., 684 
Kidneys, disease, anemia due to, May, 
478-9. See also under Anemia(s). 
failure of, erythroblastopenia in, May, 
463 
in acute leukemia, May, 504 


LaBILE factor. See Factor V. 
Labor, early, for prevention of stillbirths, 
May, 387 
Laryngitis, Feb., 170 
recurrent, Feb., 288 
Laryngocele, Feb., 79 
Laryngomalacia, Feb., 78 
Laryngotracheitis, Feb., 170 
Laryngotracheobronchitis, Feb., 170 
Laryngotracheobronchopneumonitis, 
Feb., 170 
Larynx, abnormalities, Feb., 78-80 
in newborn, Feb., 67 
and laryngotracheal area, diseases, in- 
flammatory, acute, Feb., 169-82 
atresia, congenital, Feb., 78 
cyst, Feb., 79 
dyspnea, obstructive, causes of, Feb., 


hemangioma, Feb., 79 
obstruction, vs. bronchiolitis, Feb., 189 
stenosis, Feb., 79 
stridor, congenital, in newborn, roent- 
gen diagnosis, Feb., 47 
web, Feb., 79 
Lavage, gastric, in hydrocarbon pneumo- 
nitis, Feb., 252 
Lead poisoning, diagnosis, May, 352 
Lederer’s anemia, May, 477 
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Leucovorin in acute leukemia, May, 519 
Leukemia, acute, May, 497-530 
diagnosis, May, 355 
anemia due to, May, 348 
congenital, May, 500 
vs. aplastic anemia, May, 475 
Leukocytes, count. See also Agranulocy- 
tosis; Leukemia; Mononucleosis, 
infectious. 
in auto-immune hemolytic anemias, 
May, 434 
in streptococcal infection, Feb., 145 
genetics, May, 339 
normal values, May, 366 
Pelger-Huét nuclear anomaly, genetics, 
May, 340 
Lip, cleft. See Harelip. 
Lipiodol test in fibrocystic disease of pan 
creas, Feb., 235, 236 
Lissencephaly, Feb., 75 
Liver, cirrhosis, infantile, prevention of, 
Aug., 596 
function tests, in infectious mononucle 
osis, Feb., 131 
immaturity, jaundice due to, May, 401 
Locus of genes on chromosome, May, 
325 
Lozenges in nasopharyngeal infections, 
Feb., 159 
Lungs, abnormalities, Feb., 85-95 
adenomatoid, congenital. See Lungs, 
dysplasia, adenomatous. 
cystic, congenital, roentgen diag 
nosis, Feb., 42 
cystic, Feb., 88 
congenital, in newborn, roentgen 
diagnosis, Feb., 42 
treatment, Feb., 90 
agenesis, Feb., 86 
in newborn, Feb., 64 
roentgen diagnosis, Feb., 46 
aneurysm, arteriovenous, Feb., 94, 95 
collapse, as cause of neonatal death, 
Feb., 54 
cysts, postinfectious, 
nosis, Feb., 37 
solitary, Feb., 82, 88 
roentgen diagnosis, Feb., 42 
diseases, bronchopulmonary, suppura- 
tive, Feb., 231-41 
cystic, diffuse, Feb., 89 
fibrocystic, bilateral, diffuse, Feb., 89 
in newborn, roentgen diagnosis, 
Feb., 27-52 
multicystic, Feb., 89 
roentgen diagnosis, Feb., 42 
dysplasia, adenomatous, Feb., 92 


roentgen diag- 


Lungs, hamartoma, Feb., 93 
chondromatous, Feb., 94 
hemorrhage, intra-alveolar, in newborn, 
Feb., 64 
honeycomb, Feb., 89 
hyaline membrane. See Hyaline mem- 
branes. 
hypoplasia, Feb., 87 
in newborn, Feb., 64 
lobation, anomalous, Feb., 86 
lobe, agenesis, Feb., 87 
azygos, Feb., 86 
lymphangiectasis, cystic, diffuse, Feb., 
90 
normal, in newborn, roentgen findings, 
Feb., 29 
sequestration, extralobar, Feb., 91, 92 
intralobar, Feb., 90, 91 
tracheal, Feb., 81 
ventilation, in acidosis, Feb., 7 
Lupus erythematosus, disseminated, vs. 
acute leukemia, May, 505 
Lymph nodes in infectious mononucle- 
osis, Feb., 127 
Lymphatic system. See also Mononucle- 
osis, infectious. 
relation of adrenocortical hormones 
to, May, 509 
Lymphocytes in infectious mononucle- 
osis, Feb., 130 
Lymphocytosis, acute, vs. acute leukemia, 
May, 505 
Lymphosarcoma. See under Sarcoma. 


Matrormations. See Abnormalities. 
Management problems in dentistry, Aug., 


Mandibulofacial dysostosis, Feb., 75 

Marrow, bone. See Bone marrow. 

Measles, German. See Rubella. 
immunization, passive, Aug., 625 
relation to distemper, Feb., 199 

Mediastinum, cysts, Feb., 81-3 

Meningitis, leukemic, May, 504 

Meningocele, anterior, Feb., 83 

Mental handicaps, special education of 
children with, Aug., 748 

Mental health, in bronchopulmonary dis- 

ease, Feb., 240 
supervision, Aug., 660 

Mental hygiene. See Mental health. 

Mental problems, functional, special edu- 
cation of children with, Aug., 748 

Mental retardation, special education of 
children with, Aug., 748, 752 

Meperidine in status asthmaticus, Feb., 
303 








Mercaptopurine, in acute leukemia, May, 
521 


regimen, May, 523 
results, May, 524 
toxic effects, May, 524 
mode of action, May, 521 
Mesothelial cyst. See Pericardial cyst. 
Metabolism, cerebral, Feb., 8 , 
of erythrocytes, deficiencies of, May, 
338 
Methotrexate. See Amethopterin. 
Meticorten. See Prednisone. 
Milk, cow’s, rhinitis due to, Feb., 287 
Mirror reading, Aug., 698 
Mobility, loss of. See Orthopedic defects. 
Monocytes, normal values, May, 367 
Mononucleosis, infectious, Feb., 126-33 
vs. acute leukemia, May, 505 
vs. streptococcal infection, Feb., 144 
Mouth, of newborn, bacteria in, Feb., 
69 
soft tissue infections, Aug., 725 
Mucoviscidosis. See Pancreas, disease, 
fibrocystic. 
Mumps, immunization, passive, Aug., 625 
Muscles, defects, Aug., 701-8 
prevention, primary, Aug., 701 
secondary, Aug., 701 
recognition, early, Aug., 703 
treatment, Aug., 704 
coordination, Aug., 706 
tone, relation to hypoxemia, Feb., 24 
Mycobacteria, factors relating to, in prog- 
nosis of tuberculosis, Feb., 261 
Myopia, Aug., 669 


Nasa. See Nose. 
Nasopharyngitis, acute. See Cold, com- 
mon. 
Nasopharynx, abnormalities, Feb., 76 
infections, bacterial, Feb., 139-54 
nonbacterial, Feb., 115-38 
unidentified, Feb., 103-13. See 
also Cold, common. 
streptococcal, Feb., 141 
symptomatic relief, Feb., 155-67 
secretions, bacteria in, Feb., 184 
swab method of bacteriological culture 
in whooping cough, Feb., 276 
Neck, orangoutang, Feb., 80 
Nematode infection, chorioretinitis due 
to, Aug., 673 
Neomycin in bronchopulmonary disease, 
Feb., 237, 238, 239 
Neo-Synephrine. See Phenylephrine. 
Nerve, phrenic, paralysis, in newborn, 
Feb., 65 
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Nervous system, central, complications of 
whooping cough, Feb., 275 
congenital malformations, Feb., 
59 


in infectious mononucleosis, Feb., 


Neurenteric canal cysts, Feb., 82 
Neurofibroma, nasopharyngeal, Feb., 76 
Neurological complications of acute leu- 
kemia, May, 504 
Neutralization test in ABO hemolytic 
disease, May, 421, 422 
Neutropenia, familial, genetics, May, 339 
Neutrophils, normal values, May, 367 
Newborn, examination of, Aug., 651 
hemolvtic disease of, May, 381. See 
also Hemolytic disease, of newborn. 
hemorrhagic disease of, May, 543 
nonhemolytic anemia in, May, 371-82 
pulmonary disease, roentgen diagnosis, 
Feb., 27-52 
respiratory disorders, correlation of 
clinical and pathological observa- 
tions, Feb., 53-68 
respiratory function in, clinical evalua- 
tion, Feb., 17-26 
respiratory tract, bacterial pathogens of, 
Feb., 69-72 
resuscitation, Aug., 605 
Nose, abnormalities, Feb., 75-7 
jellies, in nasopharyngeal infections, 
Feb., 159 
obstruction, symptomatic and suppor- 
tive care, Feb., 158 
of newborn, bacteria in, Feb., 69, 70 
passages, abnormalities, Feb., 75-6 
septum, deviation of, Feb., 76 
Nose drops, antibacterial, in nasopharyn- 
geal infections, Feb., 159 
in asthma, Feb., 296 
Novex in interstitial plasma cell pneu- 
monia, Feb., 212 
Novobiocin in nasopharyngeal infections, 
Feb., 164 
Nutrition. See also Diet. 
deficiencies of, oral manifestations, 
Aug., 718 
in prevention of muscular defects, Aug., 
702 
in prognosis of tuberculosis, Feb., 260 
in tuberculosis, Feb., 267 


OssTETRICAL factors, handicaps due to, 
Aug., 600 
Odontotomy, prophylactic, Aug., 721 
Oral. See also Mouth; Teeth. 
growth and development, problems of, 
Aug., 710 








794 CUMULATIVE INDEX 

Oral habits, harmful, Aug., 716 

Oral handicaps, Aug., 709-30 

Oral hygiene in dental caries, Aug., 724 

Oral infections, Aug., 724 

Oral manifestations of nutritional de- 
ficiencies, Aug., 718 

Orangoutang neck, Feb., 80 

Orthopedic conditions in infancy and pre- 
school years, Aug., 653 

Orthopedic defects, special education of 
children with, Aug., 747, 755 

Otitis externa, chronic, Feb., 288 

Otitis media, Feb., 288 

Otologist, hearing testing by, Aug., 690 

Ovalocytosis, genetics, May, 338 

Oxygen deficiency, deafness due to, Aug., 

686 


fetal, in newborm, Feb., 57, 58 
handicaps due to, Aug., 599, 601 
in premature infants, Feb., 11 
Oxygen tension, decreased, in respiration, 
Feb., 5 
Oxygen therapy, in interstitial plasma cell 
pneumonia, Feb., 211 
in respiratory insufficiency in new- 
born, Feb., 25 


Paate, abnormalities, Feb., 77-8 
cleft, Feb., 77; Aug., 710 
Palsy. See Paralysis. 
Pancreas, disease, fibrocystic, Feb., 231 ff. 
in newborn, roentgen diagnosis, 
Feb., 38 
fibrosis, cystic, modification of, Aug., 
596, 597 
Para-aminosalicylic acid in tuberculosis, 
Feb., 265, 266 
Parahemophilia, genetics, May, 343 
Paralysis, brachial, in newborn, Aug., 
652 
cerebral, Aug., 704 ff. 
Paratyphoid fever, immunization, active, 
Aug., 622 
Paregoric in cough therapy, Feb., 161 
Parents, attitudes toward accident aware- 
ness and prevention, Aug., 641 
in personality development, Aug., 733 
PAS. See Para-aminosalicylic acid. 
Paul-Bunnell test in infectious mononu- 
cleosis, Feb., 132 
PCH. See Hemoglobinuria, cold, parox- 
ysmal, 
Pectus excavatum. See Thorax, funnel 
chest. 
Pediatric care of muscular defects, Aug., 
706 


Pediatrician, and community program for 
handicapped children, Aug., 756 
hearing testing by, Aug., 688 
Peep show test of hearing, Aug., 690 
Pelger-Huét anomaly. See under Leuko- 
cytes. 
Penicillin, in bronchopulmonary disease, 
Feb., 237, 238 
in croup, Feb., 178 
in diphtheria, Feb., 140 
in glomerulonephritis, 
Feb., 152 
in nasopharyngeal infections, Feb., 162 
duration of therapy, Feb., 163 
in rheumatic fever, prophylaxis, Feb., 
149, 150 
in staphylococcal pneumonia 
empyema, Feb., 225 
in streptococcal infection, Feb., 146, 
147 
plus Gantrisin, jaundice due to, May, 
401 
Pericardial cysts, Feb., 83 
Perinatal factors in prevention of handi- 
caps, Aug., 595-609 
Perinatal period, handicaps in, 
596 
scope of, Aug., 597 
Periodontitis, Aug., 726 
Personality development, 
Aug., 733 
in adolescence, Aug., 741 
in infancy, Aug., 735 
in prenatal period, Aug., 735 
in preschool period, Aug., 740 
in run-about child, Aug., 737 
in school years, Aug., 741 
individual differences, Aug., 732 
parents and, Aug., 733 
physician’s role in, Aug., 743 
stages, Aug., 734 
Pertussis. See Whooping cough. 
Pharyngitis, exudative, nonbacterial, vs. 
streptococcal infection, Feb., 144 
febrile, Feb., 119 
streptococcal, Feb., 141 
vs. pharyngoconjunctival fever, Feb., 
125 
Pharyngoconjunctival fever, Feb., 120-6 
Phenotype, May, 326 
Phenylephrine in asthma, Feb., 296 
Philadelphia school program for special 
education, Aug., 749 
Phrenic nerve paralysis in newborn, Feb., 
65, 66 
Physical examination in bronchopulmo- 
nary disease, Feb., 232 


prophylaxis, 


and 


Aug., 


culture and, 








Physical therapy in muscular defects, 
Aug., 705 
Physician, as crusader in accident preven- 
tion, Aug., 645 
role in accident prevention, Aug., 643 
house calls and, Aug., 645 
office literature, Aug., 644 
role in personality development, Aug., 
743 
Pierre-Robin syndrome, Feb., 78 
Plasma. See also under Blood. 
Plasma thromboplastin antecedent, May, 
532 


deficiency, May, 540-1 
Plasma thromboplastin component, May, 
342, 532 
deficiency, May, 540 
genetics, May, 343 
Plasma thromboplastin precursors in plas- 
ma and serum, May, 541 
Platelets. See under Blood. 
Pleura, diseases, in newborn, roentgen 
diagnosis, Feb., 39 
effusion, in newborn, roentgen diag- 
nosis, Feb., 40 
in staphylococcal pneumonia, Feb., 
7 
Pneumatocele, pulmonary, in staphylococ- 
cal pneumonia, Feb., 223 
Pneumomediastinum in newborn, Feb., 
roentgen diagnosis, Feb., 39 
Pneumonia, and empyema, staphylococ- 
cal, complications, Feb., 228 
aspiration, in newborn, roentgen diag- 
nosis, Feb., 35 
giant cell, in newborn, roentgen diag- 
nosis, Feb., 39 
in newborn, Feb., 61, 62, 63 
roentgen diagnosis, Feb., 34 
plasma cell, interstitial, Feb., 203-14 
roentgen diagnosis, Feb., 39, 


208 
staphylococcal, and empyema, Feb., 
215-29 
in newborn, roentgen diagnosis, Feb., 


37 
unusual types, in newborn, roentgen 
diagnosis, Feb., 39 
Pneumonitis, hydrocarbon, Feb., 243-53 
interstitial, of newborn, clinical man- 
ifestations, Feb., 194 
roentgen diagnosis, Feb., 39 
primary, immunology, Feb., 198 
pathology, Feb., 195 
Pneumothorax in newborn, Feb., 63, 64 
roentgen diagnosis, Feb., 39 
Poison control centers, Aug., 643 
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Poisoning. See also under names of spe- 
cific substances, as Acetylsalicylic 
acid, etc. 
accidental, Aug., 639 
Poliomyelitis, 1957, May, 563-76 
immunization, active, Aug., 622 
passive, Aug., 625 
Polymyxin in bronchopulmonary disease, 
Feb., 237, 238 
Porphyria, congenital, genetics, May, 339 
Postmatures, aspiration syndrome of, 
roentgen diagnosis, Feb., 33 
Postmaturity, handicaps due to, Aug., 601 
Potassium, in acute leukemia, May, 514 
in hypokalemia, Feb., 303 
Potassium iodide in status asthmaticus, 
Feb., 300 
Prednisone, in acute leukemia, May, 513, 
20 


in auto-immune hemolytic disease, 
May, 438 
in classic hemophilia, May, 539 
in status asthmaticus, Feb., 301, 304 
Pregnancy, heterospecific, May, 406 
ABO hemolytic disease and, May, 
405-28. See also Hemolytic dis- 
ease, ABO. 
biologic effects, May, 415 
Premature infant, blood chemical changes, 
Feb., 10, 11 
Prematurity, anemia of, May, 381 
as cause of neonatal death, Feb., 54 
handicaps due to, prevention, Aug., 
604 
retinopathy of. See Retrolental fibro- 
plasia. 
Prenatal period, personality development 
in, Aug., 735 
Preschool period, health supervision dur- 
ing, Aug., 653 
personality development in, Aug., 
740 
Primaquine-sensitive erythrocytes, May, 


Pro-accelerin. See Factor V. 

Proconvertin. See Serum prothrombin 
conversion accelerator. 

Proteins, serum. See under Blood. 

Pseudohemophilia. See Hemophilia, vas- 
cular. 

Psychogalvanic skin resistance test of hear- 
ing, Aug., 690 

Psychologic handicaps, muscular defects 
and, Aug., 703 

PTA. See Plasma thromboplastin ante- 
cedent. 

PTC. See Plasma thromboplastin com- 
ponent. 








796 CUMULATIVE INDEX 
Pteroylglutamic acid, May, 517 
PTF-D factor, May, 542 
Pulmonary. See Lungs 

Pulp. See under Teeth. 

Purinethol. See Mercaptopurine. 
Purpura, thrombocytopenic, acute, vs. 
acute leukemia, May, 506 

essential, genetics, May, 340 
Pyopneumothorax in staphylococcal pneu- 
monia, Feb., 222 
Pyribenzamine in nasopharyngeal infec- 
tions, Feb., 161 
Pyridoxine in tuberculosis, Feb., 266 


RaBies, immunization, passive, Aug., 626, 
628 
Race in prognosis of tuberculosis, Feb., 
259 
Radiation, artificial, Aug., 764 
general survey, Aug., 763 
handicaps due to, Aug., 599 
hazards, Aug., 765 
ionizing, responsibilities of medical pro- 
fession in use of, Aug., 763-7 
leukemia due to, May, 501 
medical and occupational, general rec- 
ommendations, Aug., 765 
natural, Aug., 764 
Rash in scarlet fever, Feb., 142 
Reading, mirror, Aug., 698 
speech, Aug., 694 
Reading disorders, Aug., 697-700 
Reading problems, Aug., 677 
Refraction. See under Eyes. 
Rehabilitation, auditory, Aug., 693 
Renal. See Kidneys. 
Respiration, chemical deviations, Feb., 11 
chemical factors, Feb., 4 
chemical regulation, in neonatal period, 
Feb., 9 
Cheyne-Stokes, in premature infants, 
Feb., 11 
disorders of, in newborn, correlation of 
clinical and pathological obser- 
vations, Feb., 53-68 
treatment, Feb., 25 
in newborn, roentgen changes during, 
Feb., 30 
process of, Feb., 3 
rate, fluctuations in, Feb., 18 
causes, Feb., 23 
in newborn, significance, Feb., 18 
measurement, Feb., 25 
recording, Feb., 25 
regulation by carbon dioxide, Feb., 4 
thythms, in newbom, Feb., 24 


Respiration, seesaw, Feb., 23 
tissue, Feb., 8 
Respiratory alkalosis, Feb., 8, 14 
Respiratory center, Feb., 3, 4 
Respiratory function, clinical evaluation, 
in newborn infants, Feb., 17-26 
Respiratory gases, transport of, Feb., 6 
Respiratory group, hebdomadal deaths ac 
cording to, Feb., 19 
Respiratory reflexes, Feb., 5 


Respiratory tract, abnormalities, Feb., 
73-102 
association with other anomalies, 
Feb., 96 
congenital, roentgen diagnosis, 
Feb., 41 
genetic aspects and implications, 
Feb., 97 
allergic problems, laboratory findings, 
Feb., 286 
infections, diagnosis and treatment, 
Feb., 155 
of newborn, bacterial pathogens of, 
Feb., 69-72 
upper, allergic problems in, Feb., 
285-91 


Rest in tuberculosis, Feb., 267 
Resuscitation of newborn, Aug., 605 
Retardation, mental, special education of 
children with, Aug., 748, 752 
Reticulocytes, normal values, May, 364 
Reticulocytosis vs. acute leukemia, May, 
506 
Retinoblastoma, Aug., 676 
Retinopathy of prematurity. See Retro- 
lental fibroplasia. 
Retrolental fibroplasia, Aug., 674 
prevention, Aug., 604, 605 
Retropharyngeal space, normal, in new- 
born, roentgen findings, Feb., 31 
Rh factor; system, May, 331. See also un- 
der Blood, groups. 
Rh locus, gene symbols, May, 333 
Rhesus factor, May, 331. See also Blood, 
groups, Rh factor. 
Rheumatic fever, and glomerulonephritis, 
prevention, Feb., 147 
clinical manifestations, Feb., 149 
epidemiology, Feb., 148 
prevention, Feb., 148 
treatment, Feb., 149 
vs. acute leukemia, May, 505 
Rhinitis, Feb., 287 
Rhinodymia, Feb., 75 
Rhinoencephalocele. See Encephalocele, 
nasal. 
RI virus. See Adenovirus. 








Ringer’s solution, postoperative, in infec- 
tious croup, Feb., 179 

Roentgen diagnosis of pulmonary disease 
of newborn, Feb., 27-52 

Roentgen rays, responsibilities of medical 

profession in use of, Aug., 763-7 

Rubella, immunization, passive, Aug., 628 
maternal, deafness due to, Aug., 684 
ocular defects due to, Aug., 673 

Run-about child, personality develop- 
ment in, Aug., 737 


SALICYLATE intoxication vs. infectious 
croup, Feb., 176 
Saline solution, in anemia of hemorrhage, 
May, 375 
in nasopharyngeal infections, Feb., 
158 
Salute, allergic, Feb., 286 
Sarcoma, lymphosarcoma, vs. acute leu- 
kemia, May, 506 
Scarlet fever, rash of, Feb., 142 
School age, health supervision during, 
Aug., 662 
personality development in, Aug., 
741 
Scoliosis. See under Spine, curvature. 
Screen test for strabismus, Aug., 667 
Sedatives in nasopharyngeal infections, 
Feb., 157 
Sensory defects, muscular defects and, 
Aug., 702 
Sepsis, anemia due to, May, 380 
bacterial, jaundice due to, May, 401 
Septicemia vs. acute leukemia, May, 506 
Serologic findings in ABO hemolytic dis- 
ease, May, 419 
Serotypes, May, 330 
Serum. See also under Blood. 
Serum prothrombin conversion accelera 
tor, May, 532 
Serum prothrombin conversion factor, 
May, 343 
Sex-linked inheritance, May, 329 
Sickle cell anemia, genetics, May, 335 
Sickle cell disease, anemia due to, May, 
348 
diagnosis, May, 354 
Sickle cell trait, genetics, May, 335 
Sinuses, nasal, abnormalities, Feb., 76-7 
Sinusitis, chronic and recurrent, Feb., 
287 
Skin resistance test, psychogalvanic, Aug., 
690 
Skin tests, in’ bronchopulmonary disease, 
Feb., 233 
in respiratory allergy, Feb., 286 
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Skull. See Cranium. 
Smallpox, vaccination, active, Aug., 621 
Social and emotional handicaps, Aug., 
731-44 
special education of children with, 
Aug., 754 
Sodium iodide in status asthmaticus, Feb., 
300 
Sodium phenobarbital in infectious croup, 
Feb., 178 
Space maintenance of teeth, Aug., 713 
SPCA. See Serum prothrombin conver- 
sion accelerator. 
Speech, defects in, special education of 
children with, Aug., 748, 749 
development, hearing and, Aug., 681 
Speech reading, Aug., 694 
Speech reception test, Aug., 690 
Spherocytosis, congenital, anemia due to, 
May, 348 
diagnosis, May, 354 
genetics, May, 338 
in acute erythroblastopenia, May, 
452 
vs. ABO hemolytic disease, May, 426 
vs. auto-immune hemolytic disease, 
May, 437 
hereditary. See 
genital. 
in ABO hemolytic disease, May, 418 
Spine, curvature, scoliosis, congenital, 
Aug., 654 
Spleen, in auto-immune hemolytic dis- 
ease, May, 436 
in infectious mononucleosis, Feb., 128 
Splenectomy in auto-immune hemolytic 
disease, May, 438 
Stable factor. See Serum prothrombin 
conversion accelerator. 
Staphylococcus, in respiratory tract of 
newborn, Feb., 70, 71 
pneumonia due to, in newborn, roent- 
gen diagnosis, Feb., 37 
Status asthmaticus. See under Asthma. 
Steroids, in tuberculosis, Feb., 267 
with Amethopterin, in acute leukemia, 
May, 519 
Stillbirths, prevention by early delivery, 
May, 387 
Strabismus, Aug., 656, 668 
Strawberry tongue in streptococcal infec- 
tion, Feb., 142 
Strephosymbolia. See Reading, mirror. 
Streptococcus, infection by, Feb., 141-7 
Streptomycin, in bronchopulmonary dis- 
ease, Feb., 237, 238 
in infectious croup, Feb., 178 
in nasopharyngeal infections, Feb., 163 


Spherocytosis, con- 
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Streptomycin, in staphylococcal pneu- 


monia and empyema, Feb., 225 
in tuberculosis, Feb., 266 


Streptonivicin in bronchopulmonary dis- 


ease, Feb., 237, 238 
Stridor, laryngeal, congenital, in newborn, 
roentgen diagnosis, Feb., 47 
Subarachnoid hemorrhage in newborn, 
Feb., 57 
Subdural hemorrhage in newborn, Feb., 
56, 57 
Subependymal hemorrhage in newborn, 
Feb., 56 
Suction in nasal obstruction, Feb., 159 
Suffocation, mechanical, as cause of 
death, Aug., 638 
Sulfonamides, in bronchopulmonary dis- 
ease, Feb., 237, 238 
in nasopharyngeal infections, Feb., 165 
in streptococcal infection, Feb., 146 
sulfadiazine, in streptococcal infection, 
prophylactic, Feb., 150 
sulfisoxazole, in croup, Feb., 178, 179 
plus penicillin, jaundice due to, May, 
401 
Surgery in muscular defects, Aug., 707 
Sus-Phrine in bronchial asthma, Feb., 
299 
Sweat test in fibrocystic disease of pan- 
creas, Feb., 235 
Syphilis, anemia due to, May, 380 


TEETH, anterior, crowded, Aug., 713 
artificial, Aug., 728 
deciduous, eruption of, Aug., 710 
injuries, traumatic, Aug., 726 
loss of, premature, Aug., 712 
retention of, prolonged, Aug., 711 
dental caries, Aug., 720 
diastemas, Aug., 715 
infections, Aug., 724 
injuries, traumatic, Aug., 72 
loss of, multiple, early, Aug., 727 
missing, Aug., 714 
permanent, eruption of, Aug., 713 
injuries of, traumatic, Aug., 727 
pulp infections, Aug., 725 
space maintenance, Aug., 713 
supernumerary, Aug., 714 
versions, Aug., 715 
Temperature, environmental, effect on in- 
cidence of common cold, Feb., 106, 
107 
Teratomas, Feb., 83 
Tetanus, immunization, active, Aug., 620 
passive, Aug., 628 





Tetracycline(s), in bronchopulmonary 
disease, Feb., 237, 238 
in nasopharyngeal infections, Feb., 
164 
in staphylococcal pneumonia and em- 
pyema, Feb., 225 
Thalassemia, anemia due to, May, 348 
genetics, May, 336 
Thalassemia major, diagnosis, May, 352 
Thalassemia minor, diagnosis, May, 352 
Thiomycetin in whooping cough, Feb., 
281 
Thorax, abnormalities, Feb., 96 
bell-shaped, in newborn, Feb., 28, 29 
funnel chest, Feb., 96 
intrathoracic masses, congenital, in 
newborn, roentgen diagnosis, Feb., 
49 
normal, in newborn, roentgen findings, 
Feb., 28 
retraction, in newborn, Feb., 23 
roentgen findings in infectious mononu- 
cleosis, Feb., 132 
Throat, culture, in streptococcal infec- 
tion, Feb., 145 
infections, herpangina, Feb., 115-20 
vs. pharyngoconjunctival fever, 
Feb., 125 
Thrombocytes. See under Blood, platelets. 
Thrombocytoasthenia, genetics, May, 
340 
Thrombocytopathia, genetics, May, 341 
Thrombopenia, diagnosis, May, 355 
vs. hemophilia, May, 348 
Thromboplastin generation test, May, 
534 
in differentiation of hemophilias, 
May, 542 
Thromboplastin precursor deficiencies, 
May, 542 
Thymus, normal, in newborn, roentgen 
findings, Feb., 30 
Thyroid dysfunction, handicaps due to, 
Aug., 600 
Thyroid gland, lingual, Feb., 79 
Tissue respiration, Feb., 8 
Toilet training, Aug., 738 
Tongue, cyst, thyroglossal, Feb., 79 
strawberry, in streptococcal infection, 
Feb., 142 
Tonsillectomy in prophylaxis of common 
cold, Feb., 110 
Tooth. See Teeth. 
Torticollis, Aug., 653 
Toxins, anemias due to, May, 471-8 
Toxoplasmosis, ocular involvement, Aug., 
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Trachea, abnormalities, Feb., 80-1 
foreign body in, vs. croup, Feb., 176 
normal, in newborn, roentgen findings, 

Feb., 31 
Tracheocele, Feb., 81 
Tracheo-esophageal fistula, Feb., 83-5 
roentgen diagnosis, Feb., 36 
with esophageal atresia in newborn, 
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Tracheomalacia, Feb., 80 
Tracheotomy in infectious croup, Feb., 


Trachiectasis, Feb., 81 
Traffic accidents. See Automobiles, acci- 
dents. 
Training, and education of children with 
handicaps, Aug., 745-56 
toilet, Aug., 738 
Transfusion. See also under Blood. 
therapy, May, 551-62. See also Blood, 
transfusions. 
Trauma, deafness due to, Aug., 687 
due to exchange transfusion, May, 
385 
Tuberculin test, advantages, Feb., 261 
methods, Feb., 262 
Tuberculosis, immunization, BCG, Feb., 
262, 263; Aug., 622 
of bones and joints, Aug., 654 
pulmonary, primary, Feb., 255-70 
Typhoid fever, immunization, active, 
Aug., 622 


Uretura, valve obstruction, posterior, 
congenital, in newborn, Aug., 652 
Urinalysis in health supervision, Aug., 

658 
Urine, suppression, erythroblastopenia in, 
May, 464 


CUMULATIVE INDEX 799 
VaccINATION. See also Immunization; 
and under specific diseases. 
BCG. See Tuberculosis, immunization, 
BCG. 
smallpox, Aug., 621 
Vaccines, in prophylaxis of common cold, 
Feb., 110 
pertussis, Feb., 278 
Vasoconstrictors in nasopharyngeal infec- 
tions, Feb., 158 
Venereal diseases of eyes, Aug., 672 
Venesection in hemolytic disease of new- 
born, May, 390 
Vincent’s disease, Aug., 726 
Vincent’s infection vs. streptococcal in- 
fection, Feb., 144 
Viruses, Coxsackie, group A, infections 
with, Feb., 115-20. See also Throat, 
infections, herpangina. 
leukemia due to, May, 500 
Vision, defects, prevention and treatment, 
Aug., 665-77 
special education of children with, 
Aug., 747, 755 
Vitamin(s) in health supervision, Aug., 
659 
Vitamin K, administration, jaundice due 
to, May, 401 
in hemorrhagic disease of newborn, 
May, 543 
in prothrombin complex deficiencies, 
May, 544 
Vocal cords, paralysis, in newborn, Feb., 
67 


Water, fluoridation against dental caries, 
Aug., 721 
Whooping cough, Feb., 271-83 
immunization, active, Aug., 620 
passive, Aug., 625 
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